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BREEDING HAUNTS OF THE STEPHENS WHIP-POOR-WILL 


By JOHN CL. BLACKFORD 


Nearly seventy-five years ago William Brewster (1881:69) named a large, western 
subspecies of the Whip-poor-will as Antrostomus vaoctferus arizonae. I(t was based on a 
specimen taken by Frank Stephens in the Chiricahua Mountains of southeastern Ari- 
zona. Certain questions concerning the egg coloration and breeding habits of this form 
were posed almost at once when Brewster (1882:212) described the single egg available 
that was collected in 1880, by Stephens. Brewster said: “The egg is white with a dull 
gloss. At first sight it appears to be immaculate, but a closer inspection reveals a few 
faint blotches of the palest possible purple, so faint indeed that they might pass for 
superficial stains were it not for the fact that they underlie the external polish. The 
absence of well-defined markings may probably be explained by the assumption that 
the bird had laid one or more clutches earlier in the season, thus exhausting her supply 
of coloring pigment.” 

Bendire (1895:152) quotes Stephens concerning this egg as follows: “Incubation 
was advanced. I do not agree with Mr. Brewster (to whom I presented the egg) in think- 
ing that it was a second brood. My opinion is that this species is a late breeder, as it is 
also a late migrant.” 

Bendire (1895:153) describes the remnants of a second set as uniformly pale cream 
colored and apparently unspotted and remarks that the egg of this form is evidently 
but slightly marked. In this respect it is different from the egg of its eastern counterpart. 

Herbert Brandt states in a letter to the writer April 15, 1952: “The reason that I 
wished particularly to get a set or two of personally taken eggs of this bird was because 
there seems to be a controversy as to whether or not they are somewhat mottled with 
the lilac and other shades, or are flat white, (or) like the Poor-will’s which has a creamy 
brown color.” 

Efforts to find nests usually have been unrewarded. Swarth, Bent, Brandtsand many 
others who have worked in Arizona failed in their searchgs:. Yet all agree that the bird 
is common within a rather extensive range north of the border. Nevertheless, the writer 
thinks that the information accumulated over the last seventy-five years is now sufficient 
to indicate something of the breeding haunts of this subspecies. At least eight nests have 
been reported and I am able to give details of another which I found. 

The range of the race arizonae is from the mountains of southern Arizona, New 
Mexico, and southwestern Texas south through the mountains of northern Mexico to 
Guanajuato. It winters south to Guatemala. In southern Arizona and New Mexico the 
bird arrives usually at the end of April, but Bailey (1928:339) records one as early as 
March 2. Normal summer residence continues until the end of September. 

The Stephens Whip-poor-will has been taken, seen, or heard when in its summer 
range, and in the breeding season, from approximately 5000 up to nearly 10,000 feet 
elevation in southeastern Arizona, and from 6000 and 8000 feet in southwestern New 
Mexico. This altitudinal range extends from the lower limits of the wooded Upper 
Sonoran Life-zone into lower levels of the Canadian. 
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HABITAT 


The widely differing cover types as variously observed for this subspecies may be 
reviewed, beginning at lower elevations: 


Blackford: May 31 to June 3, 1946; at Cochise Park in the Dragoon Mountains, southern Arizona; 
heard whip-poor-wills on two nights, in small foothill oaks and mixed scrub lying between the park 
and the border of the desert grassland about a mile and a half away. 

Blackford: June 7, 8,9, 1946; lower camp grounds, Cave Creek Canyon, Chiricahua Mountains, 
below fork of Cave Creek and South Fork roads; heard whip-poor-wills one or two evenings among 
live oaks and sycamores of the streamside forest; Cave Creek was dry that month. 


Fig. 1. Habitat of Whip-poor-will in Chiricahua Mountains, Arizona, in upper oak and pine belt. 


Bent (1940:184): “A. J. van Rossem (1936) writes: In the Santa Ritas they showed a decided 
preference for groves of oaks and sycamores in the cafion bottoms, and nearly all of those which were 
found at night were feeding in the immediate vicinity of running water.” 

Bailey (1923:24): “Found by Stephens, May 11, 1881, in Madera Canyon, and taken by Nelson 
July 4 and 6, 1884, in the mountains above Gardner’s, its favorite resorts apparently being the rocky 
sides of canyons.” 

Bailey (1928:340): head of McKittrick Canyon in the Guadalupe Mountains, New Mexico; 
about “campfire under the pines.” 

Bendire (1895:152): A. K. Fisher met [it] “when we made camp at the mouth of Rucker Can- 
yon, some forty miles south of the Post, in the Chiricahua Mountains . . . we heard a few, and a 
couple of days later found the species abundant higher up in the same canyon, among the pines 
(P. ponderosa) .” 
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Brandt (1951:553): heard it nightly from a mossy log among yellow pines of Rustler Park, high 
in the Chiricahua Mountains. Also (p. 39) he includes it in the Aspen Grove bird list for the Canadian 
Life-zone; the high habitat area, where Dr. Fisher heard a few whip-poor-wills every night, on both 
Fly [elevation 9795 feet] and Chiricahua peaks is richly mantled with a solid stand of Engelmann 
spruce, golden aspen, and Douglas fir in varying ratios according to altitude, slope exposure, or other 
conditions. 

In summary it may be stated that this whip-poor-will occurs during the breeding 
season from lower oaklands on up through oak-sycamore canyon-floor forest into the 
high, extensive yellow pinelands, the aspen woods, and the highest Douglas fir-Engel- 
mann spruce forests at the summits of the mountains. 


NEST SITES AND BREEDING RECORDS 
The following eight nest records evidently constitute most of the published accounts: 


Stephens (Bendire, 1895:151-152) states of his initial discovery of a breeding bird on July 4, 
1880: “The latter flew off her nest, which, as usual, was only a very slight depression in the ground, 
but in this case was overhung by a rock. . . . The locality where I found the egg was a gulch near the 
summit of the Chiricahua Mountains, in a thick forest of yellow pine.” 

A. K. Fisher’s notes sent to Bendire (1895:152) state: “On June 5 Mr. Fred Hall Fowler found 
a nest, if the slight depression in the ground can be so designated, on a steep side hill about 50 feet 
above the stream. It was situated under an overhanging bush at the edge of a flat rock, and contained 
two young, recently hatched, and the fragments of egg shells from which they emerged.” These were 
the shell fragments described by Bendire. 

Smith (1900:89) reported two sets taken by O. C. Poling in the Huachuca Mountains: two 
fresh eggs on May 12, and two eggs on May 22, 1899 [=1898]. Smith said that the two sets “very 
much resemble in shape and color sets of the common Poor Will in his collection, being possibly a trifle 
larger, and one egg of each set has a few almost imperceptible pinkish spots on one end, the other 
egg in each set being unspotted.” 

Bent (1940:184-185) reports that Frank C. Willard found one in the Huachuca Mountains on 
May 24, 1899; the nest was on the ground at the base of a bush, and the eggs were lying in a few 
dead leaves; it was at an elevation of about 6000 feet. 

Bent (1940:185-186) says van Rossem (1936) found this whip-poor-will nesting in the Santa 
Rita Mountains, Arizona, and reported as follows: “Though males, and sometimes, before eggs were 
laid, mated pairs, were invariably found in the cafion beds, the two nests discovered were on hillsides 
at least a quarter of a mile from water.” A nest there on June 6, 1931, contained one egg; another 
on June 27, 1932, contained one egg and one chick. The single egg “was by no means immaculate 
white, but was clouded and mottled with brown and lilac, mostly in the nature of semi-concealed 
shell markings. It was similar to but very much less highly colored than eggs of the eastern vociferus, 
however.” The egg in the nest with the chick was pure white. 

Bent (1940:186) also reported a set of two eggs in the Thayer collection, taken in the Chiricahua 
Mountains, Arizona, on June 6, 1904, by Virgil W. Owen, that are decidedly spotted. These eggs are 
oval and only moderately glossy. The ground color is pure white, and both eggs are finely and irreg- 
ularly marked with small spots and minute dots of “pale Quaker drab,” “pallid Quaker drab,” and 
very pale “clay color.” 


Chandler S. Robbins, of the United States Fish and Wildlife Service, advises me 
by letter of April 3, 1953: “The only records we find in addition to those you listed are 
some manuscript notes from F. W. Willard who states that this species is common in 
Cochise and Pima counties, Arizona. He gave May 27 as his earliest egg date, July 14 
as the latest, and June 5 as the average. His earliest date of hatching young is given as 
June 20. The year was not stated for any of these records.” 

On June 4, 1946, in the Chiricahua National Monument, while I was descending 
steep rocky ledges three miles from Massai Point and perhaps 300 feet lower in eleva- 
tion, I was startled at about 9 o’clock in the morning to hear the call of a whip-poor-will 
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close at hand. It was below me in the understory near the bottom of a ravine. The notes 
were unusually harsh and not the full call. They were not repeated, so I continued the 
descent another 25 feet and had just started along a horizontal ledge when I flushed a 
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Fig. 2. Nest and eggs of Stephens Whip-poor-will, June 4, 1946. 


different bird from its nest and eggs. Apparently it was the female, and she half alighted 
down hill on some nearby shrubbery that was bowed over and offered a temporary perch. 
Then half-heartedly decoying, she dropped away down into the undercover. The two 
eggs lay on dry oak-leaf and pine-needle litter on the 4-foot rocky ledge, close to the 
perpendicular, lichen-grown canyon wall; this was about 50 feet above the bottom of 
a ravine. No further glimpse of the bird was obtained and no other call was given. The 
nesting ledge was in the oak-pine border at the upper limits of the Upper Sonoran Zone. 
Before leaving I picked up each egg, examined it closely, but briefly, and noted that each 
was a rather lustreless white, unmarked except for slight earth-smudges where it had 
rested on the ground. 

On June 6, 1946, I returned with flash outfit as well as camera. Approaching cau- 
tiously, I gained a vantage point as close as eight feet. The sitting bird partly opened 
her eyes and seemed about to leave, but quietness on my part resulted in her sleepily 
closing them again to just a narrow slit. Finally to get on with the pictures, I stepped 
close and flushed her from the eggs. In the remainder of the day until about 2 o’clock, 
giving her intervals to warm the eggs, I obtained four negatives. She usually persisted 
in taking the same position upon the eggs, did not shift position at my closer approach, 
and then flushed quickly. 
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CONCLUSIONS 


It may now be stated with considerable assurance that egg coloration of the Stephens 
Whip-poor-will normally shows considerable variation. It may be immaculate white, 
white with underlying faint blotching or mottled clouding, commonly of brown and lilac, 
pale clay color with definite spotting, or even uniform coloring of pale cream. At least 
slight color variation may occur within a single set. Even so, the eggs are quite different 
from the well marked eggs of the eastern race, Antrostomus vociferus vociferus. 


"E 
1 





Fig. 3. Stephens Whip-poor-will on nest in Chiricahua Mountains, June 6, 1946. 


Poling’s record of two eggs for May 12, 1899, and Fowler’s two chicks on June 5, 
1894, of course show that the bird is not a late breeder as thought by Stephens. Nor 
may it be deemed a truly late migrant in view of the fact that it reaches high levels in 
the mountains by April 30. 

The principal breeding habitat is the forested, rocky ravines, outcrops, and escarp- 
ments of the upper oak and lower pine belts of the high Upper Sonoran and low Transi- 
tion life-zones. But this whip-poor-will is also characteristic of the yellow pine associa- 
tion, breeding generally in similar situations. Lower canyon oaklands and the oak- 
sycamore canyon bottoms where rocky ledges, abutments, and steep hillsides are 
common, afford preferred nesting sites at lesser elevations. 


While foraging during the breeding season and afterward these whip-poor-wills are 
seen commonly in the open pinelands above the oak-pine borders, and in the open aspen 
groves and parks. Unrewarded searching in the aspen groves and pine parks seems to 
indicate they do not actually nest in such areas. Calling males in the Douglas fir and 
spruce areas may not represent resident breeding birds but merely vociferous, wide- 
ranging individuals drawn to the uppermost altitudes by insect-hunting opportunities 
there. 
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VISUAL PATTERNS IN THE RECOGNITION OF INDIVIDUALS 
AMONG CHICKENS 


By A. M. GUHL and L. L. ORTMAN 


The establishment of a peck-order in the domestic chicken obviously is based on 
individual recognition, as the flockmates learn to peck their social inferiors and to avoid 
those to which they are subordinate. Schjelderup-Ebbe (1923) found that when the 
loppy comb of a hen was turned and fastened to the other side of the head, she was not 
recognized by the members of her flock. Guhl (1953) reported that dubbed hens were 
attacked by their inferiors when returned to the pen; and when several hens were dubbed 
they developed a peck-order, indicating that the comb was not the sole means of indi- 
vidual recognition. The experiment reported here was an attempt to explore further the 
visible features which affect individual recognition in chickens. 

Thorpe (1951) reviewed evidences of various types of recognition, such as the per- 
ception of mates, of eggs, of other species of birds, and of other individuals within the 
flock. He considered it probable that personal recognition by structural and color char- 
acteristics is the exception. Auditory clues appear to be important in some species. Arm- 
strong (1947) in his review concluded that deportment in many species appeared to 
provide the main clues for individual recognition. Various aspects of recognition also 
were discussed by Nice (1943). Much of the evidence cited in these reviews was taken 
from reports of general observations rather than from experimental studies. Techniques 
have been devised for the study of sex recognition by Noble (1936), and Noble and 
Vogt (1935); of predator recognition with the use of models by Nice and Ter Pelkwyk 
(1941), by Kramer and von St. Paul (1951), and by Hartley (1950); of familial rec- 
ognition by Cushing and Ramsay (1949) and by Ramsay (1951); and of individual 
recognition by Bennett (1939). 

Birds which form a social hierarchy, such as chickens, doves, and pigeons, usually 
attack a strange bird of the same species or breed that is introduced into the pen or 
cage. An experimentally modified bird which is attacked upon return to its group has 
been considered as being unrecognized by its penmates. Bennett (1939) altered appear- 
ances of ring doves by dyeing the feathers and by modifying contour with feathers glued 
to the tips of feathers to produce a ruffled appearance. Feathers were plucked in some 
areas to change contour.-She concluded that differences in color or contour are not fac- 
tors of considerable importance in recognition of individuals in flocks of ring doves. 
As these birds exhibit peck-dominance rather than peck-right, Bennett found it difficult 
to determine precisely whether non-recognition occurred and temporary disturbance 
of the social order was used as a criterion for loss of recognition. 

Chickens were used in the present experiment as these birds readily attack a stranger 
and form a rather stable peck-order based on peck-right. The attention was focused on 
the visible features which may play a significant role in individual recognition. 


BIRDS USED AND THEIR TREATMENT 


Three small flocks of 8, 10, and 12 White Leghorn pullets were used. These were 
five months old at the beginning of the study and were reared and maintained in a 
basement laboratory under time-controlled artificial lighting. Unisexual flocks of the 
same age and raised from chicks in the same groups eliminated probable complications 
involving sex and marked differences in experience. 

Peck-orders were determined and dominance relationships observed throughout the 
experiment, as shifts in social status following alterations on an individual served as 
the best indication of a loss of recognition. Pecking relationships are very stable in flocks 
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of 12 or fewer birds and subordinate individuals habitually give way to their social 
superiors. Dominant birds in well acquainted flocks may maintain their positions by 
threatening behavior only. In this report it is assumed that an animal gives evidence 
of individual recognition of another of the same species when it consistently displays 
either aggressive or submissive reactions toward it, provided that the individuals of the 
species usually show a tendency to attack unfamiliar individuals. The term “recognition” 
here does not necessarily connote an element of consciousness. 

From previous experience it was known, and the results given here agree with those 
observations, that a modified bird will tend to avoid its superiors, as it did by habit 
previously, and that it will fight readily with any inferior which tries to challenge its 
dominance. Therefore, it would rarely gain in dominance over its superiors but may lose 
social status to an inferior. Indeed, if engaged vigorously with several inferiors and 
pursued by its superiors it may assume a low rank in the peck-order. Fighting with in- 
feriors in a small flocks with a stable social organization is a good criterion for a lack 
of recognition, and a loss of social status is deemed conclusive. 

Alterations were made in contour and/or color. Contour changes were produced by 
adding features which were taken from other birds and glued to the same areas on the 
test-bird. Feathers were added to extend such areas as the tail or to enlarge other areas 
by giving a fluffy appearance when glued with the rachis turned outward (see fig. 1). 
Contour also was altered by denuding certain areas. The rachises of the feathers were 
cut above the quill so as to leave all or part of the aftershaft and thereby not changing 
body color to skin color. The shape of the comb was changed with the use of transparent 
tape binding the comb in the form of a cone or crown. Dummy combs of red felt or 
flannel were sewed on the comb to obtain an increase in size. A pattern was made of the 
largest comb in the flock. Color was added with alcohol solutions of methyl green, gen- 
tian violet, picric acid, and mercurochrome; stove polish was used to blacken certain 
feathers. Simultaneous alterations of contour and color were made by gluing feathers 
from colored breeds. It is significant to note that these changes were abrupt. Changes in 
contour which occur normally, such as molting, are very gradual in most birds. 

Alterations were made first on posterior areas, then on general body areas, on the 
entire trunk, the neck, and finally on the features of the head. The results are summar- 
ized in brief tables. The altered birds were out of the pen only for the time required to 
make the changes and to allow the glue or dye to dry. In some cases additional time was 
required for the pullet to become adjusted to the changes. Before the bird was returned 
to the flock, the group was given some grain to distract attention from the readmission. 
The test-bird was quieted and placed gently on the floor just inside the door of the pen. 
The flock was then observed for two or more consecutive hours. When the test resulted 
in social disruption and changes in social position, no further tests were made in that 
flock until the new peck-order became stabilized. 


ALTERATIONS OF SPECIFIC BODY AREAS 


The results of plumage modifications on such areas as the tail, wings, saddle, back, 
and breast are given in table 1. Six of these 14 tests involved a change of contour only, 
namely, addition of white feathers or denudation. Eight included color alterations as 
well as contour (see fig. 1a, b, and c). In none of these was the altered bird challenged. 
Reactions followed the patterns of social behavior existing prior to the alteration of 
plumage. There were, however, reactions to the modifications. The flockmates picked, 
with an indication of curiosity, at the added feathers. Of particular interest were reac- 
tions to tail extensions with red feathers. Upon admission to the pen the pullets avoided 
the individual with the red tail and the bearer also ran when she caught sight of her 
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Fig. 1. Alterations made to test for patterns of recognition: (a) change in contour by addition 
of white feathers to tail; (6) change in contour and color by addition of red feathers to 
saddle region; (c) contour altered by addition of white feathers to breast; (d) denudation 
of the neck to alter contour; (e) trunk modified by addition of red feathers to alter contour 
and color; (f) penmates avoided a pullet after her neck was disguised by addition of red 
feathers. 


new tail feathers. No threatening or aggressive posturing was observed. After several 
days the innovation was accepted. Some weeks later the red tail feathers were removed 
and glued to another member of the flock. The pullets showed no particular reaction to 
either the former bearer nor to the new bearer of the red tail feathers. It was concluded 
that the earlier reactions were to the tail and not to the individual. The results demon- 
strate that these birds learn to recognize alterations. 


ALTERATIONS OF THE TRUNK 


As changes in local areas of the trunk failed to give evidence of a loss of recognition, 
the next phase of the experiment was to increase the size of the area. Accordingly the 
whole trunk was altered (fig. le). The results are summarized in table 2. Five of the 
13 tests gave indications of a loss of recognition. One of these tests involved a change 
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of contour plus a change from white to black plumage. This bird lost social rank in one 
of its three encounters. Denudation failed to produce a loss of individual recognition. 
Birds dyed green or black were challenged when returned to the pen. The green and 
black were intense and produced a marked contrast, whereas the red, violet, and yellow 
had less intensity or depth of color. One of the birds dyed green lost social position to 
one of its inferiors, and the other green pullet (in omega rank) won both of her encoun- 
Table 1 
Results of Alterations on Plumage in Various Body Areas 


Area Alteration Results 
Tail Extended with 
White feathers No challenge 
Red feathers No challenge 
Red feathers No challenge 
Denuded No challenge 
Wings Extended with 
White feathers No challenge 
Red feathers No challenge 
Denuded No challenge 
Saddle Extended with 
White feathers No challenge 
Red feathers No challenge 
Back Extended with 
White feathers No challenge 
Red feathers No challenge 
Breast Extended with 
White feathers No challenge 
Red feathers No challenge 
Denuded No challenge 


ters and therefore advanced in the peck-order. Of the two black pullets, one lost its single 
encounter and the other lost all of its encounters and became the omega individual in 
the social order. 

Changes in contour only produced no loss of recognition. Marked changes, as with 
dark green and black dyes, resulted in a loss of recognition. The red feathers added to 
the trunk were of relatively deep color (see fig. le), and no satisfactory explanation 
can be given for a lack of reactions to the two birds altered in this manner. It is prob- 


Table 2 
Reactions to Alterations of the Trunk 
Alteration Resuits 
Feathers White No challenge 
extended Red No challenge 
Red No challenge 
Black 3 encounters with inferiors (11) * 
Feathered Red No challenge 
dyed Violet No challenge 
Yellow No challenge 
Green 2 encounters with inferiors (2) 
Green 2 encounters with superiors (0) 
Black 1 encounter with an inferior (6) 
Black 4 encounters with inferiors (4) 
Denuded trunk except wings and tail No challenge 
Denuded trunk and wings and tail No challenge 


* Number of flockmates over which the test-bird was socially dominant previous to the test. 





es 
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able that there might have been a loss of recognition but that the penmates were not 
stimulated sufficiently to attack. Past experience has given the impression that hens in 
small flocks with a stable peck-order attack a stranger less readily than do those in similar 
flocks which undergo a regular system of rotation in the membership of the flock. Domi- 
nance relations may be settled without a fight. Some birds will give way without any 
aggressive behavior; others will submit readily after receiving a single peck. Whenever 
these reactions occur, it is impossible to determine whether a peck or a threat by a 
superior, or submission by an inferior, is an extension of previous habits or a new re- 
action toward an unfamiliar individual. 


ALTERATIONS ON THE NECK 


It is not unusual for chickens to lose many of their hackles, sometimes exposing 
more or less of the skin. This condition is known as a neck-molt and may or may not 
be accompanied by a reduction of comb size. Modifications on the neck may therefore 
present some significant information which may be more applicable to normal situations. 


Table 3 
Reactions to Alterations on the Neck 
Alteration Results 
Denuded Partially No challenge 
Completely 1 encounter with inferiors (3) * 
Completely 2 encounters with inferiors (2) 
Extended White feathers No challenge 
(ruffled) 
Dyed Dark red 2 encounters with inferiors (5) 
Driven by 2 of 4 superiors 
Added white feathers to 1 encounter with an inferior (4) 
cover the red color Driven by some superiors 
Extended Red feathers Avoided by all penmates (4) 
Became the alpha bird 
Removed the red feathers Lost rank to 4 birds 
* Number of birds over which the test-bird was socially dominant previous to the test. 


However, the changes which occur normally are produced much more slowly than those 
made in this experiment. The growth of new feathers also produces a very gradual 
change in appearance. Such almost imperceptible but cumulative changes permit gradual 
adjustments by the flockmates. 

The reactions to modifications on the neck are summarized in table 3. Complete 
denudation (fig. 1d) resulted in some loss of recognition in each of two tests made, 
whereas a partial removal of hackles or the addition of white feathers on the neck failed 
to produce any encounters. The hackles of one pullet were dyed dark red. She had two 
encounters with inferiors and was driven by two of her superiors. She lost one of the 
encounters. When the pecking relationships became stabilized the dyed red hackles were 
covered by additional white feathers. Upon return to the flock she was engaged in a fight 
with one inferior and was driven again by some of her superiors, indicating a loss of 
recognition in both instances. A change of contour and color was made on another pullet 
by gluing red feathers to her hackles (fig. 1f). She was avoided by 11 penmates and 
became the ranking individual in the peck-order. This most striking result may have 
been caused, in part, from the fact that she simulated a bird with the hackle raised. Such 
posturing is typical of a threatening individual. However, the addition of white feathers 











292 THE CONDOR Vol. 55 


on the neck of another pullet in this set failed to evoke a challenge or any pronounced 
avoidance. Furthermore, when the red feathers were removed from the neck of the 
former pullet she lost rank to four individuals. 

Six of the eight tests made on the neck gave evidence of a loss of recognition. Ap- 
parently the neck region had a higher valence for recognition than did more posterior 
regions of the body. The alterations which were effective were very marked, however, 
and would not normally occur on a chicken. 


ALTERATIONS ON THE HEAD 


The head of a chicken is indeed small when compared with the trunk, and when 
compared, by anatomical proportions, with the head of many vertebrates. Alterations 
of the head proper, areas of the head such as the face or crest, and of head accessories 
such as the wattles and comb, are not very striking to the human eye. The changes made 


Table 4 
Reactions to Alterations on the Head 
Area Alteration Results 
Feathers of Denuded No challenge 
entire head Dyed green 3 encounters with inferiors (5) * 
Face Added red feathers No challenge 
Added red feathers No challenge 
Dyed green 3 encounters with inferiors (6) 
Crest Added white feathers No challenge 
(ruffled) 2 encounters with inferiors (6) 
Added dark red feathers 3 encounters with inferiors (4) 
(ruffled) Driven by superiors 
Dyed green 
Wattles Painted white No challenge 
Dummy wattles No challenge 
- Number of birds over which the test-bird was socially dominant previous to the test. 


on the head, and the reactions to them are given in table 4. Denudation did not result 
in a loss of recognition, but when the feathers of the entire head were dyed green there 
was good evidence of a loss of recognition. The addition of red feathers, which also en- 
larged the face, failed to evoke a challenge. However, a bird with the facial feathers 
dyed green had three encounters. As mentioned previously, the intensity of the co'ors 
used was not the same. The dark green probably made a greater contrast than did the 
red feathers. Further studies in recognition probably should give more attention to the 
qualities of the colors used. 

A pullet with white feathers added to those of the crest failed to evoke a reaction. 
When these were replaced, on the same bird, with dark red feathers, she was challenged 
by two inferiors. Another pullet with the crest dyed green also met with encounters. 
Modifications of the wattles, as with white paint or with large dummy wattles (sewed 
to her wattles), gave no indication of a loss of recognition. 

The features of the head, although small in relation to body areas, appeared to play 
a significant role in recognition. Certainly the anterior parts, including the neck, were 
more important in individual recognition than were the posterior areas. 


ALTERATION OF THE COMB 
Several kinds of alterations were made on the comb. Changes in contour and color 
were made. The simplest disguise was made by shifting the loppy comb to the other side 
and fastening it in the new position with transparent adhesive tape. In one of two such 
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tests there was no challenge and in the other there was one encounter (table 5). Two 
tests were made with combs shaped like a crown; that is, the blade was curved anteriorly 
and bound in place with tape. There was no evident loss of recognition in one individual, 
whereas the other pullet had four encounters. The comb of each of three birds was bound 
in the shape of a cone, similar to the crown except that the points of the comb met at 
the apex. This change failed to produce an encounter with one bird and each of the other 
two birds had two encounters. The three individuals which failed to evoke a challenge 
were all in the same flock, one in which the birds were relatively inactive socially. 

A comb painted white resulted in one encounter, and one painted green evoked three 
encounters. 


Table 5 
Reactions to Alterations of the Comb 

Alteration Results 

Loppy comb turned to No challenge 
other side (2 tests) 1 encounter with inferiors (6) * 

Comb taped in a crown No challenge 
(2 tests) 4 encounters with inferiors (6) 

Comb taped in a cone No challenge 
(3 tests) 2 encounters with inferiors (4) 


2 encounters with inferiors (5) 
and driven by superiors 
encounter with an inferior (3) 
and avoided by superiors 
Comb painted green encounters with inferiors (10) 
Dummy comb added encounter with an inferior (4) 
(5 tests) and driven by superiors 
2 encounters with inferiors (7) 
No challenge; some avoidance 
Driven by superiors 


No challenge; some avoidance 
* Number of birds over which the test-bird was socially dominant previous to the test. 


Comb painted white 


—_ 


— WwW 


Dummy combs, about the size and shape of the largest in the flock, were stitched 
on the comb of each of five pullets. There was evidence of some loss of recognition in 
all these tests. The altered bird either was challenged or it was avoided. 

Alterations of the comb appeared to be somewhat more effective as a disguise than 
were any of the other alterations. The fact that the three tests which failed to produce 
any reactions were in an inactive flock suggested that either this group was composed of 
relatively unaggressive birds or that failure to evoke a challenging attitude was not 
necessarily an indication of recognition. 


DEPORTMENT AS A STIMULUS FOR AGGRESSION 

Duplicate disguises of the neck, head, and comb did not always give the same results. 
In some instances there were no obvious reactions. As the altered bird was familiar with 
the members of the flock and with the features of the pen, it acted on readmission as 
previously, and not in the manner of one totally unfamiliar with the pen and its occu- 
pants. A test was made to determine whether there may be a difference between the 
behavior of an altered bird reentering a pen and that of a totally strange individual. 
It was of particular interest to learn whether a flock would attack a total stranger more 
readily than it would a disguised penmate. 

Past experience has shown that when acquainted birds are moved, as a flock, to new 
quarters, they usually engage in extensive exploratory behavior. A newcomer in an 
established group gives evidence of similar reactions. In addition the latter encounters 
strange individuals. Typically the newcomer is attacked and fights, if aggressive, or it 
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may avoid encounters if relatively unaggressive. Occasionally a stranger is neither at- 
tacked nor does it avoid the members of the host flock. 

Initially, in this test, five unmodified but unfamiliar pullets were introduced singly 
into one of the flocks. In each of these instances the stranger was attacked and sub- 
mitted without a contest. Subsequently it was driven about the pen by all of the mem- 
bers of the flock. 

Two flocks (numbers 2 and 3) in adjacent and similar pens were used in further 
experimentation. Flock 3 was removed and flock 2 placed into its pen. Four birds 
(strangers to flock 2) from flock 3 were introduced singly in the pen (their “home” 
pen). Each of these birds initiated attacks and strutted about the pen until removed, 
in complete dominance. These results were according to expectation (that is, home pen 
effect; see Allee, Collias, and Lutherman, 1939). One of the birds of flock 2 was not 
placed into the strange pen along with its flockmates. She was then disguised by means 
of a dummy comb and returned to her flock (now in an unfamiliar pen). She was at- 
tacked and driven about the pen and lost social position to two of her inferiors. Similar 
tests were made, with different alterations of the head, which gave somewhat similar 
results, although less spectacular. It was apparent from these results that a bird in 
strange surroundings, even when among familiar flockmates, behaved in some manner. 
detectable by others, which augmented the disguise as a stranger and evoked reactions 
more readily than when physical alterations only were made. 


PSYCHOLOGICAL ASPECTS OF A LARGE COMB DURING INITIAL ENCOUNTERS 


The above-mentioned experiments have shown that the comb is an important feature 
in individual recognition. Comb size is an indicator of androgen concentration in the 
blood and one of the best single indicators of relative aggressiveness (Allee, Collias, and 
Lutherman, 1939; Collias, 1943). Hens with the largest combs are usually at highest 
levels in the dominance order whereas those with the smallest combs are often at the 
lowest levels, assuming that all are of the same breed and in laying condition. The 
assumption can be made that large differences in comb size between antagonists, as in 
initial encounters, might determine psychologically whether a given bird will give an 
attack or escape reaction. 

The application of a dummy comb made it possible to enlarge a comb and not influ- 
ence the aggressiveness of a hen, as would occur if androgen were used to increase comb 
size. A series of initial encounters was staged, following the technique used by Collias 
(1943). Eleven pullets were isolated for two weeks in a laying battery, during which 
time memory of former penmates was presumed to be lost (Schjelderup-Ebbe, 1923). 
Each pullet then met each of the others, as pairs, in a small pen, and dominance rela- 
tionships were established. Three series, or rounds, of initial encounters were staged 
with an isolation period of two weeks between each round of paired encounters. Of these 
165 “control” encounters between 55 pairs of pullets, in 44 pairs (80 per cent) the same 
individual won the contest in each of the three trials. The indication was that the winner 
of each paired encounter tended to be the same individual. Comb size was estimated 
by adding the length from beak to end of blade to the height of the point over the eyes. 
The coefficient of correlation between comb size and number of contests won was +0.79 
and statistically significant at the 1 per cent level. 

The three pullets with the smallest combs were selected for comb enlargement with 
a dummy comb. These birds also won the fewest contests in the control series (none, 7, 
and 10 out of a possible 30 for each bird). After an appropriate period of isolation each 
of these three pullets met each of the other eight (unmodified pullets) in a small pen. 
In five of these 24 paired encounters the altered bird won the contest. It was of particu- 
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lar interest that the three unaggressive pullets with dummy combs were avoided. Only 
one of the five changes in dominance resulted from a fight, and that with the most ag- 
gressive bird, which gave way readily. The dummy combs were then removed and another 
series of encounters were staged with the same eight birds, following a period of isola- 
tion. All these paired encounters gave results similar to those of the control series. 
These results with a few birds did not indicate the relative importance of comb size as 
a psychological factor in establishing dominance, but they suggested that a large comb 
may have psychological advantage during initial encounters. It may be that past expe- 
rience with birds having large combs has resulted in some conditioning to them. In these 
tests it was unlikely that a bird with a large comb was mistaken for a superior penmate, 
as isolation of 14 days usually eliminates the memory of former penmates. 


DISCUSSION AND CONCLUSIONS 


A critical evaluation of the data presented in this report must consider certain ad- 
vantages obtained with the use of chickens and certain limitations in the observations 
and their interpretation. There can be little question as to the evidence of individual 
recognition among flockmates which have a stable dominance order. Certainly birds 
with a peck-right system rather than those with peck-dominance basis (Masure and 
Allee, 1934) should be more suitable for experimentation, for the latter do not show 
unidirectional pecking relationships unaltered by perch-rights. 

The criterion used for nonrecognition, namely, attacks on strange individuals, was 
the best one available. However, evidence was giver that the threshold for an attack 
reaction was variable, as some unfamiliar pullets (known to be strangers) were not 
attacked readily. In the present experiment not all of the encounters between a disguised 
bird and its flockmates could be observed, as there was a limit to the time available for 
continuous observation after the introduction of the modified bird. Failure to show any 
dominance-submissive behavior was not necessarily evidence of recognition nor of non- 
recognition. Further evidence of altered thresholds for responses, such as fighting or 
pecking, was shown by the fact that newcomers were attacked more readily when the 
flock was in its home pen than when in a similar but strange pen (see also Allee, Collias, 
and Lutherman, 1939; and Schjelderup-Ebbe, 1935). Well acquainted birds have been 
found to be combative under certain competitive situations (Guhl and Allee, 1944; and 
Guhl and Warren, 1946). Stimulus-response mechanisms as related to aggressive be- 
havior have been discussed by Collias (1944). 

The 59 tests reported here cannot be considered as an adequate exploration of this 
field of investigation, but the results do yield information which should be considered 
in further study of individual recognition. 

Alterations of contour appeared to be the least effective, and color changes when 
intense were the most effective. The use of dummy combs involved changes in contour 
(and size), probably color intensity, and also texture. These three factors were not 
made experimentally distinguishable. Bennett (1939) found that contour changes in 
ring doves were less effective in producing reactions leading to social tension than were 
color changes. Ramsay (1951), observing parent-offspring recognition in ducks and 
chickens, noted that color changes resulted in pecking and chasing of the young only 
when the differences were marked. Shades and tints did not upset recognition. In familial 
recognition auditory clues seemed to predominate although they were not the only ones. 

There is little doubt that the features of the head, and to some extent those of the 
neck, exerted a dominant influence in individual recognition. Nearly all of the modifica- 
tions of the comb evoked some reactions indicative of a loss of recognition. James (1873), 
in writing about game cocks, stated that it was necessary to separate each stage as he 
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was dubbed; otherwise he was always attacked, his companions not appearing to recog- 
nize him. Schjelderup-Ebbe (1923) noted the influence of the comb of hens in recogni- 
tion. Several of the citations made by Nice (1943) and Thorpe (1951) indicate that 
head features play an important role in recognition. Armstrong (1947) discussed the 
relative importance of deportment, features of the head, and voice in individual recog- 
nition. Apparently there is much variation among the various species of birds observed. 

Deportment or attitudes as factors in recognition were not under investigation in 
this study. However, a test was made which showed that birds in an unfamiliar pen 
altered their deportment. The modification which occurred altered the threshold for 
aggressive reactions. Apparently a bird in strange surroundings is not very prone to 
attack unfamiliar individuals unless an attack is provoked by the behavior of other 
individuals. 

Except for the alterations of specific areas on the trunk, some of each of the types 
of disguises evoked an attack by some of the penmates. The indications are that recog- 
nition of flockmates is not limited to any particular area or feature. These results are 
in agreement with those made by Ramsay (1951) who found that recognition seems to 
involve several factors, variation in any one of which upsets the recognition behavior 
of adults and young. 

The establishment of a peck-order is a learning process in which each individual 
distinguishes between its penmates, pecking some and avoiding others. Furthermore, 
memory of flockmates is lost after a separation of at least two weeks (Schjelderup-Ebbe, 
1923). Ramsay (1951) concluded that adults and young largely acquire, rather than 
inherit, the ability to recognize members of the family. Cushing and Ramsay (1949) 
showed that recognition in heterospecific families were due to non-heritable factors. 
However, in neither of these two reports was the possibility of imprinting (Lorenz, 1935) 
considered. Recognition among adults in chickens is not expected to involve imprinting, 
and peck-orders among chicks do not develop until some weeks after hatching (Guhl, 
1953). 

No information was obtained in our study which might indicate whether learning to 
recognize individuals involved steps from the general appearance to the specific features, 
or from the particular to the general. Potter (1949), working with different breeds of 
hens, observed that a hen might mistake one member of a breed for another under cer- 
tain conditions. In our test on the psychological influence of comb size in initial encoun- 
ters, there may be a suggestion that past experience with hens having large combs is 
recalled. If this were a valid assumption then certain features such as the comb might 
exert an early influence in recognition. 

Studies of social behavior require some mark of individual identification for the 
observer. For White Leghorns we have used several colors applied to small body areas. 
The question has arisen as to whether such markings, or their occasional renewal, influ- 
ence recognition by the birds. This experiment shows that such complications do not 
arise if color markings are not applied to the head and neck. 

It has been previously emphasized that the disguises used were abrupt changes, 
whereas the modifications which might occur normally usually show progressive altera- 
tion. Birds which become ill or undergo a molt show a decrease in comb size, comb tex- 
ture and color intensity, and, in the molt, a change in contour with the loss of feathers. 
Deportment or attitudes also may be altered if the illness is severe or the molt extensive. 
According to our general observations, birds do not readily lose social status under such 
conditions in small flocks. These observations along with those of this experiment indi- 
cate that individual recognition, once learned, is not readily lost unless the birds are 
separated for some time. Memory of individuals promotes the stability of the social 
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order. In large flocks, particularly in spacious quarters, the pair-contacts may be infre- 
quent and memory may then be re-enforced by a higher frequency of aggressive behavior 
than in small flocks. As memory of individuals is maintained by the frequent meeting 
of any two individuals, recognition is facilitated by such factors as the length of time 
the individuals have been together, the number of individuals in the group, and the size 
of the pen or range. It would be of interest to learn whether the size of flocks of birds 
in nature shows any relationship to the number of individuals that one bird can recog- 
nize and remember. Presumably disruptions may occur in flocks of aggressive species as 
the limit is approached. 
SUMMARY 

From experiments on recognition of visual patterns among White Leghorn chickens, 
the following conclusions may be drawn: 

1. Individual birds react to alterations of plumage per se and can make adjustments 
to such changes. 

2. Intense color changes on white individuals are more effective in producing a loss 
of recognition than are shades or tints. 

3. Disguised features of the head and neck are more effective in producing a loss of 
recognition than are those of areas of the trunk. 

4. Although some features are more influential in recognition than others, no single 
feature is the sole means of recognition. 

5. Deportment is a factor, or stimulus, which evokes either aggressive or submissive 
behavior. 

6. An individual chicken with a large comb has a psychological advantage in initial 
encounters. 

7. Recognition of individuals and memory promote the stability of the social organ- 
ization. Modification of features has to be abrupt and quite pronounced to cause a loss 
of recognition. 
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NOTES ON THE BIRDS OF AMCHITKA ISLAND, ALASKA 
By JOHN KROG 


From May 28 to June 17, 1952, Mr. Everett L. Schiller and I had the opportunity 
to visit the Aleutian Islands in connection with an investigation of the sea otter spon- 
sored by the United States Fish and Wildlife Service. During my stay at Amchitka 
(latitude 51° 30’ N, longitude 179° E), observations were made on the eastern part of 
the island, from about 15 miles west of Constantine Harbor to East Cape. A few birds 
collected for parasitological studies were prepared as specimens and were subsequently 
deposited in the United States National Museum, Washington, D.C. Observations of 
birds could be undertaken only to a rather limited extent. For this reason no attempt 
was made to carry out a quantitative or qualitative survey of the avifauna of the island 
as a whole, and only positively identified birds are reported here. 

The abundance of birds and the number of species at Amchitka was at first sight 
disappointing, as I had expected that large nesting colonies of sea birds would be present 
and that the many ponds and lakes would be inhabited by considerable numbers of 
ducks and shore birds. But actually the composition of the avifauna presents some fea- 
tures which are unique. Inasmuch as comparative faunistic investigations in the Aleu- 
tian Islands, aside from the comprehensive studies now being published by O. J. Murie, 
are rather scarce, the following descriptive notes and information, although limited, 
may be of some value to future workers interested in that area. 


BIRDS ON INLAND HILLS 


The rolling hills between the many lakes and ponds of the interior of the island 
were covered mainly with a soft layer of lichens and mosses, interrupted only in places 
by grassy slopes and higher knolls covered with a heather-like vegetation. The Rock 
Ptarmigan (Lagopus mutus) would be expected to be quite common in such a habitat, 
but only one pair was seen, in a steep ravine above a creek bed. It is possible, however, 
that at the time of our visit, they were staying in the higher western part of the island. 

Several pairs of Parasitic Jaegers (Stercorarius parasiticus) were found nesting on 
the tundra. A couple that were regular visitors to our garbage dump were taken as speci- 
mens on June 5 (¢, weight 365 grams; ?, weight 521 grams). Both these birds and all 
others seen on the island were dark-phase individuals. Bent (1912) reported that the 
jaegers at Kiska were of the dark type and W. Sprague Brooks (1915) found only dark- 
phase birds at Demarcation Point. Thayer and Bangs (1914) reported a nest on Kodiak 
at which both birds were dark. Murie (personal communication) says that most of the 
Parasitic Jaegers observed by him in the Aleutians were of the melanistic type, the only 
geographic area where he had found this to be true. A number of Parasitic Jaegers 
observed and collected by me in a six weeks’ stay at Anaktuvuk Pass in the Brooks 
Range in 1950 were, on the other hand, all of the light-phase type. T. Soot-Ryen (1948) 
states that to the north light-colored birds become more frequent than dark. Thorough 
investigation would be of interest to determine the frequency of occurrence of dark- 
phase jaegers in northwestern Alaska and to find out if a stable population of this type 
is present in certain localities for more than one season. 

Gulls and terns were also among the inhabitants of inland areas, although the gulls 
were not found nesting there. It was, for me, quite unexplainable to see big flocks of 
up to 100-200 gulls, consisting mostly of immature Glaucous-winged Gulls (Larus 
glaucescens) crowded together on a small knoll. Such assemblies were observed in two 
different localities about 10 miles apart on June 4 and they were seen again in the same 
general locations about a week later. At first it was thought, from their actions, that 
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the gulls were attracted by a carcass, but examination of the spot where they were sit- 
ting did not reveal any dead animal or any other apparent reason for the behavior or 
the gathering of the birds. Murie (MS) reported having seen a similar gathering of im- 
mature Glaucous-winged Gulls back in the hills at Unalaska on May 2. He said that 
they appeared to be pulling up small clumps of grass and regurgitating material that 
consisted mainly of seeds. 

A gathering of about 24 Bald Eagles (Haliaeétus leucocephalus) was also reported 
by Murie (0. cit.), on June 23, on some grassy slopes of Segula Island. The birds were 
a mixture of both young and old. Search of the place for a carcass or other reasons for 
the assembling of the birds was unsuccessful. The possibility that the eagles as well as 
the gulls were attracted to those places by certain kinds of edible plants might offer an 
explanation for these assemblies, although the new vegetation was barely evident on 
Amchitka at the time my observation there was made. 

The only tern observed on the island was the Arctic Tern (Sterna paradisaea) , which 
was found nesting quite commonly on dry places in the interior of the island. 

The Lapland Longspur (Calcarius lapponicus) was by far the most numerous bird 
on the tundra, and several pairs could often be seen at the same time. Nesting seemed 
to be well along at the time of our arrival on May 28. 


BIRDS OF INLAND PONDS AND LAKES 


The many ponds and lakes of the island should furnish an excellent habitat for water 
birds. Although the bird fauna in that habitat at the time of our visit was not particu- 
larly varied, a fair number of individuals of a few species were always found scattered 
about the lakes. Two pairs of Red-throated Loons (Gavia stellata) were seen, and from 
their behavior they were believed to be nesting, although no nests were found. A female 
taken and examined by Mr. Everett L. Schiller contained in the oviduct one fully de- 
veloped egg and one with only the soft shell present. The Northern Phalarope (Lobipes 
lobatus), on the whole a rather scarce bird, was seen on small ponds. Mallards (Anas 
platyrhynchos) were observed only once, and no sign of nesting was detected. The most 
common duck was the Green-winged Teal (Anas crecca crecca) which was present singly 
or in pairs on almost every pond visited. Among the teals collected, none of the American 
form was found, and no birds were observed that were thought to belong to this race. 
Greater Scaups (Aythya marila) were also usually present on the bigger lakes in flocks 
of up to half a dozen birds. Both teals and scaups seemed to be nesting on the island. 
Harlequin Ducks (Histrionicus histrionicus) were seen only on the first days of our 
stay, and it was assumed that they were in migration at that time. 

Along the many small brooks and streams connecting the lakes and along their 
drainages to the ocean, Lesser Yellow-legs (Totanus flavipes) and Wandering Tattlers 
(Heteroscelus incanus) were occasionally found throughout the period of the study. 


BIRDS ALONG THE SHORE 


Bald Eagles were quite numerous on the island and were nesting in the steep cliffs 
above the shore line. Golden Eagles (Aquila chrysaétos) were also seen, but only occa- 
sionally, and no nest was found. Along the rocky shore the Black Oyster-catcher 
(Haematopus bachmani) was commonly seen in pairs and was believed to be nesting. 
The Rock Sandpiper (Erolia ptilocnemis) was common in flocks along the beach on 
the first days of our stay, but was not observed in any numbers later. A specimen of 
the Bar-tailed Godwit (Limosa lapponica) was collected on June 2 on the beach near 
Constantine Harbor (male, weight 303 grams), but no others were seen. Kittiwakes 
(Rissa tridactyla) were seen also from time to time along the shores but no nest was 
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found. The Rosy Finch (Leucosticte tephrocotis) was found nesting in considerable 
numbers together with the Snow Bunting (Plectrophenax nivalis) in the steep cliffs 
above the shore line. The latter was also commonly found nesting in the many cut banks 
and gravel pits in the construction area around Constantine Harbor. From examination 
of crop contents, Snow Buntings and Rosy Finches were found to feed mainly on several 
different kinds of insect larvae. 


BIRDS ON OFFSHORE ROCKS AND ISLANDS 


Although occasionally found nesting in inaccessible places above the shore line, most 
of the sea birds were nesting on offshore rocks and islands where, in places, small col- 
onies could be found. On a little island at the entrance to Constantine Harbor a colony 
of Pelagic Cormorants (Phalacrocorax pelagicus) was found nesting together with Com- 
mon Eiders (Somateria mollissima), Glaucous-winged Gulls, and Tufted Puffins (Lunda 
cirrhata). A single specimen of the Pigeon Guillemot (Cepphus columba) and one of 
the Crested Auklet (Aethia cristatella) was found on the island, but no nesting of these 
species was observed. A Lesser Canada Goose (Branta canadensis leucopareia) was col- 
lected on June 10 at this locality (male, weight 1954 grams). The specimen is now de- 
posited in the United States National Museum. Delacour’s conclusion from his study 
of Canada Geese (1951) that this race is probably extinct, therefore seems premature. 

The eider ducks occupied the lower part of the island while the gulls and the puffins 
frequented the higher areas. One eider, however, was found nesting among the gulls, 
which was a surprising occurrence in view of reported predation by gulls on the young 
of eiders. All but the eiders were well along with their nesting by June 15, when the 
colony was last visited; only the eider nest among the gulls contained eggs at that time. 
Puffins were nesting mainly in holes in the ground, but a few nests were found in rock 
crevices and under big boulders. Other colonies of cormorants and puffins were found 
on the south side of the main island. 

Almost all the nests of sea birds were found on offshore rocks and other rather steep 
and inaccessible places. This distribution may be related to the introduction of rats and 
foxes on the island. During my stay no foxes were seen and, from the relatively few 
tracks observed, I gained the impression that the fox population at that time was very 
low. It is possible, however, that they were frequenting the higher western end of the 
island at that time. A scarcity of rats was also noticed. Signs, however, showed that both 
species must have been abundant previously. Their scarcity at the time of our visit 
might be attributed to a successful poisoning program carried out shortly before by 
the Fish and Wildlife Service. 


OBSERVATIONS ON FOOD HABITS OF BALD EAGLES 


Three nests of Bald Eagles were found, one with two young and two with one young 
each. One of the nests found near Constantine Harbor was observed for about a week. 
The nest had, when found on June 10, one young about 1% to 2 weeks old. Piled up 
in the nest was a large amount of food and, among other things, three young sea otters 
(see figs. 1 and 2). One of the young sea otters weighed 1137 grams. The carcass, lack- 
ing head, was in good condition; its length was 24 centimeters. Of the two other otters 
only the skins were left. The skin had been removed in one piece from the abdominal 
side, the legs turned inside out and the tarsal bone cut to loosen the meat from the skin 
in a very “professional” manner (see fig. 2). The possibility that the sea otters were 
found dead on the beach by the eagles seems very unlikely, as no animals were found 
which had died recently even after considerable time was spent looking for carcasses 
for other reasons. An autopsy performed by Mr. Everett L. Schiller on the freshly killed 
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sea otters revealed no immediately visible pathological changes, and the freshness of 
the blood and meat support the assumption that the animal was a healthy one, captured 
and killed by the eagle the very morning it was found. All three sea otters found in the 





Fig. 1. Young Bald Eagle in nest east of Constantine Harbor, Amchitka, June, 1952. 


nest were decapitated, and no fragments of skulls were present, a fact which suggests 
that decapitation occurs before the captured animals are brought to the nest. 
The list of all food items found in an eagle nest on June 6, 1952, is as follows: 


Fulmar (Fulmarus glacialis), whole bird. 

Eider (Somateria mollissima), partly eaten. 

Glaucous-winged Gull (Larus glaucescens), wing. 

Black Oyster-catcher (Haematopus bachmani), young, whole bird. 
Pelagic Cormorant (Phalacrocorax pelagicus), partly eaten. 

Duck (unidentified), skin. 

Loon (unidentified), young, whole bird. 

Rats (Rattus norvegicus), whole animals. 

Sea otters (Enhydra lutris), all young, two skins and one recently killed. 
Kelp greenling (Lebius superciliosus), whole fish. 

Atka mackerel (Pleurogrammus monopterygius), partly eaten. 

Cod (Gadus macrocephalus), whole fish 

Liparid (unidentified), whole fish. 


QO ee ee ee 
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Murie (1940) examined 28 nests of the Bald Eagle in the Aleutians in 1936-1937 
but did not find any sign of predation on the sea otter, although he did mention that 
natives reported its occurrence as prey. I would, of course, not state that predation of 
the Bald Eagle upon the sea otter is a rule, as only one of the two nests that could be 
closely examined had sea otter remains in it. But with the present abundance of sea 
otters at Amchitka it is not at all unlikely that sea otters are taken, as predation within 
certain limits quite naturally is directed toward the easiest available among the species 
that can serve as a source of food. There is also a possibility that one member of this 
pair of eagles had “specialized” in preying on sea otter, as it was noticed that when 
one of the pair was taken as a specimen for study of parasites, no more sea otters were 
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found in the nest in the following days when I had an opportunity to visit it. Special- 
ization of that sort is known to occur among birds. Hair of sea otter was recovered by 
Schiller from the stomach of the adult eagle that was killed. 
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Fig. 2. Sea otter young found in the nest shown in figure 1. 


It is interesting to find that at Amchitka fish make up a large part of the diet of the 
eagles’ young, whereas Murie (1940) found that fish made up only 6.7 per cent of the 
foods accumulated in their nests. He discusses the possibility that the fish may easily 
be picked up on the beaches. That the fish examined by me were really caught alive 
was obvious although not observed directly. Fresh greenling (Lebius superciliosus) 
were found in both nests checked for prey, and those just recently brought to the nest 
had conspicuous claw marks on both sides of the back showing that they were caught 
alive in the ocean. 

Further investigations of eagles’ nests on Amchitka are needed to determine the 
degree of predation by Bald Eagles on the sea otter. The instance reported here could, 
as mentioned above, well be an exception to the rule. But it seems always wise to look 
upon predatory relationships among animals as variable, and hence subject to changes 
according to the relative occurrence of the prey species involved. From this point of 
view it is not surprising that my findings differ from Murie’s, because at the time of his 
study the population of the otter was quite low. Last summer’s unofficial estimate of 
the number of sea otters in the Amchitka colony, made by the Fish and Wildlife Service, 
was 1500. If in error, this estimate is probably too low rather than too high. As the 
populations of rats and of birds in general were low, predation on sea otters is under- 
standable and to be expected. High mortality among sea otters from different causes, 
due to possible, if not probable, incidence of epidemics (Rausch, 1953; Schiller, MS) 
as well as to predation, such as that reported in this paper, may indicate that the number 
of sea otters at Amchitka has now reached a level where natural regulation of the popu- 
lation is in operation and hence that the size of this sea otter population is now approach- 
ing or has reached its natural density limits. If future investigations should show a 
continuation of the present situation in the sea otter colonies at Amchitka, an attempt 
to transplant some of the animals to localities formerly known to be inhabited by otters, 
as earlier undertaken by the Fish and Wildlife Service, might be worth reconsidering. 
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This would relieve the area around Amchitka from possible effects of overcrowding and 
also help reestablish this interesting species in parts of its former distributional area. 
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A STUDY OF THE LIPIDS IN ARCTIC MIGRATORY BIRDS 


By X. J. MUSACCHIA 


In a wide variety of animals, studies of the lipids from “key organs,” such as liver, 
kidney and blood, have been found to reflect levels of fat metabolism. As a consequence, 
relationships have been shown to exist between the physiological state of an animal, 
at a given time, and the tissue lipids (Bloor, 1943; Wilber and Musacchia, 1950; Mu- 
sacchia, MS). Wilber and Musacchia (1950) have shown that the lipid composition of 
the liver, kidney and blood from the arctic ground squirrel, Citellus parryi barrowensis, 
can be correlated with seasonal activity and hibernation. Lorenz, Chaikoff and Enten- 
man (1938) and Chaikoff and Entenman (1946) showed that there are tissue lipid 
changes during egg laying in chickens and in turtles. There are seasonal variations in 
tissue lipids in the arctic cod, Boreogadus saidi (Musacchia, MS). 

There is some evidence of seasonal or periodic variation in fat metabolism in mi- 
gratory birds. Wolfson (1945 and 1952), as a result of extensive experimentation with 
the Oregon Junco (Junco oreganus), showed that prior to spring migratory flight there 
is a prodigious deposition of subcutaneous and intraperitoneal fat. Wolfson suggests 
that these newly formed fat stores and “the concomitant increase in the body weight, 
reaches a state that will enable the bird to meet the energy requirements of migration.” 
Odum and Perkinson (1951) found seasonal variations in the body and tissue lipids of 
the White-throated Sparrow (Zonotrichia albicollis). 

On the basis of these widespread findings, it seems reasonable to assume that there 
may be some significant lipid pattern in the tissues of migratory birds. 

In the present work four species of arctic migratory birds were selected with the 
following objectives in mind: (1) to study the lipids in tissues of arctic migratory birds 
in late summer during molting and pre-migratory periods, and (2) to correlate these 
results with the physiological state of the animals when collected. 

The author expresses his sincere gratitude to Dr. Charles G. Wilber for his guid- 
ance during the period of this investigation. Acknowledgment is also made for the use 
of the facilities of the Office of Naval Research at the Arctic Research Laboratory, Point 


Barrow, Alaska. 
MATERIAL AND METHODS 


The four species selected were the Oldsquaw Duck (Clangula hyemalis) , the Golden 
Plover (Pluvialis dominica), the Red Phalarope (Phalaropus fulicarius), and the Red- 
backed Sandpiper (Erolia alpina). These birds are summer residents in arctic Alaska 
(Bailey, 1948), and in 1948, in the Point Barrow region, where these studies were con- 
ducted, all four were common. Male specimens were taken whenever possible. This was 
done in order to minimize differences due to sexual variations. 

Natural history.—The Oldsquaw breeds along the entire northern Alaskan coast 
and winters chiefly on the Atlantic and Pacific shores of the United States and Canada. 
Flocks of Oldsquaw were found along the ocean shore and on coastal lakes. Bent’s (1925) 
records show that molting occurs predominantly in August and September, and Bailey 
(1948) found that during the summer “These ducks were in every conceivable stage of 
feather.” Both investigators agree that southward migrations occur primarily during 
September. Only adult male Oldsquaws were taken for study. These specimens were 
collected on July 20 and 21. 

Stomach contents of a few specimens were examined. They had been feeding pre- 
dominantly on plant matter. Concerning feeding habits of the Oldsquaw, Bent (1925) 
says, “On their breeding grounds the food consists largely of roots, leaves, buds and 
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seeds of various aquatic plants; the young live largely on insects, larvae and soft animal 
food which abounds in the tundra pools.” 

Specimens of the Golden Plover were collected in and around the marshy tundra 
pools within a few miles of Point Barrow. Nine males and one female (specimen 106) 
were taken for study. Specimens 105, 107 and 110 were identified as immature males 
and therefore young of the year. All other specimens were adults. Collections were made 
from July 31 through August 13. This period falls within the recorded time of molting 
(Bent, 1929). The Golden Plover starts molting in August and continues through Sep- 
tember while migrating. There is general agreement between Bent (1929) and Bailey 
(1948) that migrations occur predominantly during August and early September. 

Some examinations of stomach contents were made and the material was found to be 
chiefly insect and crustacean matter. These findings are in accord with previous records. 
Bent (1929) says of the Golden Plover, “Its food consists almost entirely of insects.” 

The Red Phalarope was readily collected in and around small lakes and pools and 
along the banks of streams. All collected were immature males. Six specimens were taken 
on July 23, and six on August 13. 

According to Bent (1929) the postjuvenal molt begins during August, and molting 
is not completed until late in October. Migration occurs chiefly throughout the latter 
part of summer and early fall (Bent, 1929). In 1921 Bailey found that the majority 
left the Barrow area before the end of September. 

The Red Phalarope, like many other shore birds, feeds upon worms, crustacea, and 
insects. Examination of a few stomachs showed that the birds had been feeding on 
animal matter. This is in agreement with the records of Bent (1927). 

The Red-backed Sandpiper was generally found in the vicinity of the seashore, espe- 
cially around sandbars and coastal tundra pools. These birds were common and breeding 
almost everywhere in the Point Barrow region, as Bailey (1948) reports. Four males 
and six females were taken from July 23 through September 1. Bailey’s (1948) records 
show that these birds were common at Point Barrow. The time of collection falls within 
the recorded period for early phases of molt and the period prior to migration (Bent, 
1927). 

The Red-backs collected had been feeding on insects and other animal matter. Re- 
garding feeding habits, Bent (1927) says, “Their food consists of small mollusks, sand 
fleas and other small crustaceans, amphipods, flies and other insects and their larvae, 
diving and other aquatic beetles, marine worms, and occasionally a few seeds of aquatic 
plants.” 

Field operations.—Field work was conducted in July, August and September. All 
birds used for the study of lipids were from the immediate vicinity of Point Barrow. 
Short daily trips in the Point Barrow area were facilitated by use of a weasel (a tracked 
vehicle) and a canoe. Specimens were hunted with shotguns. A felled bird was killed 
by draining blood from the heart with a syringe. Approximately a gram of tissue was 
cut from the distal margin of the right or left liver lobe in the large birds. In the smaller 
birds, a whole lobe was utilized. Kidney pieces, of approximately one gram, were cut 
from the right or left anterior and/or median lobes in the large specimens, and in the 
smaller birds whole kidneys were removed. 

The Oldsquaw Ducks were weighed by means of an ordinary cylindrical, metric 
spring balance. Golden Plovers, Red Phalaropes, and Red-backed Sandpipers were 
weighed on a triple-beam balance. 

Chemical methods.—The piece of fresh tissue to be analyzed was weighed accurately 
on an analytical torsion balance. The tissue was minced by means of a fine scissors and 
put into an alcohol-ether mixture (3 parts ethanol to 1 part petroleum ether) and 
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ground with silica or sand. Extraction of the lipids was done according to Bloor’s (1929) 
method. Detailed description of extraction processes may be found in AF Technical 
Report No. 6463 (Wilber and Musacchia, 1951). This technique yielded a quantity of 
extract which was more than sufficient for the estimations of total fatty acids, lipid 
phosphorus, cholesterol and cholesterol esters. 

Total fatty acids were estimated using the method of Bloor as modified by Snell 
and Snell (1937). Cholesterol estimations of the tissue were made using a modified 
Bloor (1916) method. Cholesterol ester estimations were made according to the tech- 
nique developed by Bloor and Knudson (1916). Free cholesterol values were derived 
by subtracting cholesterol esters from total cholesterol. The lipid phosphorus was esti- 
mated by using a modified Youngburg and Youngburg (1930) technique. Values for 
phospholipid were obtained by the calculation, lipid phosphorus X 25 = phospholipid 
as lecithin (Bloor, 1943). Total lipid values were derived by adding total cholesterol 
and total fatty acids. 

A Klett Duboscq colorimeter was used to measure color intensity and turbidity in 
the various analyses. 

OBSERVATIONS AND RESULTS 

The results of tissue lipid estimations are listed as follows: Oldsquaw Duck, table 1; 
Golden Plover, table 2; Red Phalarope, table 3; Red-backed Sandpiper, table 4. In 
these tables all determinations are given as per cent of fresh tissue. The tabulated re- 
sults show that there is some variation in the tissue lipid components among individuals 
of a given species. Furthermore, there is sometimes a wide variation in the mean values 
of the various lipid constituents of the liver and kidney among the different species. An 
outstanding similarity exists in the liver and kidney lipid phosphorus of the Golden 
Plover and the Red-backed Sandpiper (tables 2 and 4). An overall view indicates that 
the Oldsquaw has less lipid phosphorus in its tissues than the other three species. 

The amount of total lipid (fatty acid plus total cholesterol) is greatest in the liver 
from the Red Phalarope. The total lipid content of the liver and kidney tissue of the 
Oldsquaw and the Golden Plover is similar. 

There is no correlation between the body weights and the tissue lipid components 





Table 1 
Amounts of Lipids in Tissues from 12 Oldsquaws 
Liver lipids Kidney lipids 

Specimen Body Lipid Total Lipid Total 
number Sex weight Date taken} _ Cholesterol phos-  fatt; Cholesterol phos- fatt 
(grams) Esters Total phorus sab Esters Total phorus acids 

101 M 600 July 20 0.29 0.39 0.10 2.0 0.11 0.30 0.15 3.2 
102 M 525 20 0.12 0.33 0.12 Si 0.10 0.25 0.13 2.8 
103 M 800 21 0.26 860.33 0.12 2.1 0.10 0.23 0.11 2.0 
104 M 725 21 0.30 0.40 0.18 3.0 0.10 0.26 0.13 2.6 
105 M 750 21 0.46 0.55 0.23 1.8 0.10 0.24 0.12 2.7 
106 M 750 21 0.28 0.41 0.10 3.3 0.13 0.23 0.11 25 
107 M 900 21 9.11 0.30 0.22 2.7 0.14 0.32. 0.14 3.0 
108 M 810 21 0.18 0.37 0.11 2.9 0.15 0.33 0.10 2.1 
109 M 850 21 0.20 0.42 0.14 4.3 0.14 0.34 0.11 2.4 
110 M 995 21 | 0.33 0.53 0.13 3.3 0.11 0.32 0.14 2.6 
111 M 825 21 0.30 0.44 0.13 3.8 0.11 0.34 0.13 4.2 
112 M 910 21 0.30 0.46 0.15 3.8 0.11 0.33 0.12 3.8 
~ Mean | 0.26 O41 0.14 30 | O12 020 £4013 28 
Minimum | 0.11 0.30 0.10 18 | 0.10 0.23 0.10 2.0 


Maximum | 0.46 0.55 0.23 43 | O15 0.34 0.15 4.2 
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Table 2 
Amounts of Lipids in Tissues from 10 Golden Plovers 
Liver lipids Kidney lipids 
Specimen Body Lipid Total Lipid Tota) 
number Sex weignt Date taken| Cholesterol phos- fatty Cholesterol phos- fatty 
(grams) Esters Total phorus acids | Esters Total phorus acids 
101 M 175 July 31 0.19 0.31 0.17 3.1 | 0.13 0.45 0.15 zi 
102 M 177 Aug. 6 0.10 0.26 0.19 37 | Odi 0.42 0.16 1.7 
103 M 173 6 0.12 0.27 0.19 3.2 0.11 0.37 0.18 2.7 
104 M 153 6 0.16 0.35 0.19 33 °{/ G10 0.38 0.15 2.0 
105 M 128 13 0.12 0.30 0.16 3.9 0.10 0.39 0.19 2.2 
106 F 150 13 0.16 0.28 0.15 2.8 | 0.10 0.37 0.16 2.0 
107 M 136 13 0.17 0.31 0.14 2.3 0.11 0.37 0.14 oa 
108 M 148 13 0.18 0.38 0.15 23 | O11 0.36 0.16 25 
109 M 184 13 0.16 0.28 0.16 38 | O4i 0.34 0.15 2.6 
110 M 138 13 0.17 0.29 0.14 33 | O11 0.40 0.16 2a 
“Mean a a 015 030 O16 31 | O11 039 O16 2.2 
Minimum 0.10 0.26 0.14 z30 6} G49 0.34 0.14 7 
Maximum 0.19 0.38 0.19 3.9 | 013 0.45 0:19 2.7 


in the birds studied. Nor can any correlation be made between sex and the amounts of 
lipids in the tissues of the Red-backed Sandpiper. 

In many of the specimens, especially the Oldsquaw, there was much visible sub- 
cutaneous fat. During dissections and handling of internal organs, the Golden Plover was 
found to be very oily, that is, the peritoneal body fluids contained considerable oily 
matter. 

DISCUSSION 

It is evident from the data that mean values of total lipids are consistently greater for 
the liver than for the kidney in all four species studied. Furthermore, the livers contain 
appreciably more fatty acid than do the kidneys, with the exception of the Oldsquaw, 
in which the mean values for liver and kidney are almost equal (3.0 and 2.8, respec- 
tively). In both the liver and the kidney of all four species of arctic migratory birds, 


Table 3 


Amounts of Lipids in Tissues from 12 Red Phalaropes 








) Liver lipids Kidney lipids 
Specimen Body | Lipid Total Lipid Total 
number Sex weight Date taken} Cholestero) phos- fatty Cholesterol phos- fatty 
(grams) Esters Total phorus acids } Esters Total phorus acids 
103 M 44.0 July 23 0.15 0.27 0.25 3.6 0.17 0.29 0.14 oud 
104 M 46.0 23 | 0.15 0.27 0.21 66 | 0.18 0.34 0.17 ad 
105 M 46.5 23 | O43 0.27 0.18 48 0.19 0.40 0.20 3.2 
106 M 46.0 23 | 0.10 0.42 0.18 5.8 | Oj1 0.37 0.12 2.5 
107 M 42.0 23 0.10 0.24 0.19 45 {| 0.10 0.25 0.12 2.0 
108 M 45.0 23 | 0.12 0.24 0.19 4.3 0.13 0.31 0.17 1.4 
109 M 43.7 Aug. 13 | 0.14 0.43 0.23 3.4 0.11 0.32 0.15 1.9 
110 M 56.8 13 {| 0.20 0.44 0.23 44 \ 0.13 0.26 0.11 2.4 
111 M 43.3 13 | 0.18 0.46 0.25 50 | 0.22 0.36 0.17 2.1 
112* M 48.5 13 | 0.14 0.40 ge) i ke, ree orate 
113 M 49.2 13 {| 018 0.35 0.25 46 | 012 0.35 0.20 2.0 
114 M 44.0 13 | 0.10 0.40 0.21 5.0 0.12 0.43 0.15 26 
~~ Mean —- i... rit. 0.14 0.35 c “0.22 ~ a | O44 “O82 2 aS 23° 
Minimum | 0.10 0.24 0.18 3.6 0.10 0.25 0.11 1.4 
Maximum ! 0.20 0.46 0.25 6.6 0.22 0.43 0.20 3.2 


* Kidney sample lost in transportation. 
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phospholipids are by far the most prominent. This is in accord with Bloor (1943) who 
says of the liver, “The lipid present in largest amount is phospholipid; neutral fat is 
generally present in smaller amounts.” 

Peters and Van Slyke (1946) point out that the liver performs “‘a major part in the 
intermediary metabolism of fat.” It is known, also, that the kidneys of many animals 


Table 4 
Amounts of Lipids in Tissues from 10 Red-backed Sandpipers 


| Liver lipids | Kidney lipids 
Specimen Body Lipid Total | Lipid Total 


number Sex weight Date weal Cholesterol phos- fatty | Cholesterol phos- fatty 
(grams) ) Esters Total phorus acids | Esters Total phorus acids 

101 F 59.0 July 23} 0.15 0.29 0.17 3.9 | 006 0.33 0.14 te 
102 F 48.0 31} 0.16 0.29 018 3.7 | 008 0.38 0.17 24 
103 F 59.0 31} 0.12 0.29 0.17 48 | 008 0.34 0.16 1.8 
104 F 525 Aug. 3 0.14 0.29 0.21 2.7 | 0.09 0.35 0.16 2a 
105 M 51.5 6} 0.18 0.29 0.14 38 | 007 0.39 0.17 2.2 
1066 OM 48.5 6} 0.10 0.25 0.13 21 | 0.06 0.35 0.17 12 
107 F 61.5 13} 0.13 0.24 0.15 3.3 | 0.06 0.36 0.13 iz 
108 M 46.0 13 | 0.15 0.33 0.14 44 0.08 0.36 0.19 1.7 
109 M 56.8 13 0.19 0.36 0.16 4.6 0.08 0.32 0.16 £Z 
110 F 58.0 Sept. 1 0.12 0.29 0.16 2.5 | 0.07 0.39 0.17 1.4 
Mean lane * | 0.14 0.29 016 36) 0.07 035 0.14 1.7 
Minimum | 0.10 0.24 013° «(622 0.06 0.32 0.13 12 
Maximum | 0.19 0.36 0.21 4.8 0.09 0.39 0.19 2.4 


behave toward lipids in a manner resembling the responses of the liver. Bloor (1943) 
and Bull (1937) maintain that the amounts of phospholipid in tissue such as the liver 
are indicative of the level of fat metabolism in an organism. The four species of birds 
studied have consistently high phospholipid mean values (calculated from lipid phos- 
phorus) for liver, 3.5 to 5.5 per cent wet weight and for kidney 3.3 to 4.0 per cent wet 
weight. These amounts of phospholipid indicate an elevated level of lipid metabolism in 
the four species. Data for comparison may be taken from the work of Javillier, Crémieu 
and Hinglais (1928), who found the liver lipid phosphorus values from a number of 
widely different animals to be: rat, 114; guinea pig, 115; pigeon, 116; frog, 125 (values 
are given as mg/100 gm fresh tissue). These values recalculated as phospholipid range 
from 2.9 to 3.1 per cent wet weight. Kidney phospholipid values from the same animals 
range from 2.9 to 3.3 per cent wet weight. 

It has been stated by Peters and Van Slyke (1946) that “the sterol which predomi- 
nates in animals is cholesterol.’”’ Cholesterol is outstanding, particularly in its capacity 
to combine with fatty acids to form cholesterol fatty esters. [t is evident, therefore, that 
cholesterol and ‘cholesterol esters deserve a good deal of attention in any studies con- 
cerning fat metabolism. 

Peters and Van Slyke (op. cit.) indicate that in the liver of healthy mammals there 
is almost invariably an excess of cholesterol esters. Lorenz, Chaikoff and Entenman 
(1938), on the other hand, found in white leghorn chickens that the free cholesterol 
fraction is genera)ly in excess. Similarly, Datta (1934) reports values of the order of 
0.363 to 0.380 per cent for tota) cholestero) and 9.272 to 0.359 per cent for free choles- 
terol in the liver of the pigeon. A portion of the present resu)ts is in accord with Peters 
and Van Slyke: in the Oldsquaw liver 63.4 per cent of the cholestero) is in the esterified 
state; the Golden Plover and the Red-backed Sandpiper have approximately equa) frac- 
tions of free and esterified cholesterol; whereas in the Red Phalarope, the value for free 
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cholesterol in the liver was 60 per cent. In addition, among the four species studied, the 
mean values show that the Oldsquaw has almost twice as much liver cholesterol ester 
as do the other three species. 

These facts suggest that there are considerable differences in liver cholesterol, free 
and esterified, in various members of the class Aves. 

There is marked variation in the amount of cholesterol ester in the kidneys of the 
four species studied. The lowest percentage of cholesterol ester in the kidneys is found 
in the Red-backed Sandpiper. 

Mayer and Schaeffer (1913 and 1914) have shown that the ratios of one lipid to 
another are fundamentally significant. The ratio cholesterol/fatty acid (“coefficient 
lipocytique”’) was found by them to be relatively constant in tissues from a number of 
animals of diverse species. The lipocytic coefficients for the arctic species of birds studied 
are listed below: 


Liver Kidney 
Oldsquaw 0.14 0.10 
Golden Plover 0.09 0.18 
Red Phalarope 0.07 0.14 
Red-backed Sandpiper 0.08 0.20 


From these figures it can be seen that liver cholesterol is highest, relative to fatty acids, 
in the Oldsquaw. In the Oldsquaw kidney there is less cholesterol, in relation to fatty 
acids, than in any other kidney. There is a constancy in the lipocytic coefficient in the 
tissues from the Golden Plover, the Red Phalarope and the Red-backed Sandpiper. 
The relation cholesterol /lipid phosphorus is considered to be a measure of the ability 
of a tissue to hold water (Mayer and Schaeffer, 1913). The values for cholesterol /lipid 
phosphorus in the liver and kidney of the four arctic birds are listed below: 


Liver Kidney 
Oldsquaw 2.9 2.2 
Golden Plover 1.9 2.4 
Red Phalarope 1.6 ZA 
Red-backed Sandpiper 1.8 2.2 


If the above contention is universally true, it is apparent that the Oldsquaw liver has 
the greatest water-holding capacity of all the tissues studied, and the liver of the Red 
Phalarope has the least. The kidneys of all the birds have approximately the same 
cholesterol/lipid phosphorus ratio, which may be a reflection of functional similarity. 

Further speculation on these facts is not warranted until direct measurements of 
water content in the different tissues can be made. 

From the results as a whole, one is struck by differences between the representative 
of the order Anseriformes (Clangula hyemalis) and those of the order Charadriiformes 
(Pluvialis dominica, Phalaropus fulicarius, and Erolia alpina). These differences are in 
accord with the viewpoint expressed by Hilditch (1947), who maintains that major 
groups of animals show characteristic lipid patterns. It must be recalled, however, that: 
“The sea-birds . . . form an exception to the broad rule that fat types can be correlated 
with phylogenetic relationships. Lovern suggests two possible explanations for this: 
(a) that they have no specific requirements and any type of depot fat will serve equally 
well, or (b) that in the course of evolution their specific requirements have been pro- 
duced or modified to suit the normal diet”’ (Hilditch, 1947). It is well to note at this 
time the fact that among the four species studied the Oldsquaw was consuming pre- 
dominantly vegetable foods whereas the Golden Plover, the Red Phalarope and the Red- 
backed Sandpiper were feeding on animal organisms. The differences in lipid pattern 
may be in part due to the feeding habits. 
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Lipid products which are accumulated in the subcutaneous and intraperitoneal fat 
depots are generally considered to be stored. These stored fats are utilized by an organ- 
ism during time of need. Description of the lipid storage phenomenon in the Mallard 
(Anas platyrhynchos) is found in the work of Shen (1934). 

The present results indicate a relatively high level of fat turnover in bird livers and 
a similar pattern in the kidneys. It is known that the four species studied were collected 
in early stages of molt and prior to their southward migration. It is generally accepted 
that molt and premigratory phases in birds are accompanied by changes in metabolism. 

The present work is therefore offered as evidence that during stages of molt and prior 
to migration, intermediary metabolism of fat was going on at a pronounced level in four 
species of arctic migratory birds. The suggestion is made that the ultimate purpose of 
a high level of lipid turnover may well be related to the phenomenon of fat storage 
associated with migration. 


SUMMARY 


1. Values for fatty acids, lipid phosphorus, cholesterol and cholesterol esters in liver 
and kidney of four arctic migratory birds (Clangula hyemalis, Pluvialis dominica, 
Phalaropus fulicarius and Erolia alpina) are presented. These are based on specimens 
collected near Point Barrow, Alaska. 

2. The lipid studies indicate that at the time of collection, in late summer, there was 
a high level of fat turnover in all four species. 

3. Some pronounced differences were found to exist in the lipid pattern between the 
representatives of the order Anseriformes (Clangula hyemalis) and those of the order 
Charadriiformes (Pluvialis dominica, Phalaropus fulicarius and Erolia alpina). 

4. The suggestion is made that.a high level of lipid metabolism is related to the in- 
creased storage of fat associated with periods of migration. 
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FROM FIELD AND STUDY 


A Mass Emigration of Sharp-tailed Grouse from the Tanana Valley, Alaska, in 1934. 
—In Snyder’s monograph (Univ. Toronto Studies, Biol. Ser., 40, 1935) on the Sharp-tailed Grouse 
(Pedioecetes phasianellus) , considerable attention is given to a mass emigration of Sharp-tailed Grouse 
that occurred in Canada in 1932. According to him this emigration, which was largely a southward 
movement, originated from peak populations centered in the watersheds of Hudson Bay and James 
Bay, Ontario. Some historical evidence is given that indicates a similar mass emigration of these grouse 
occurred in 1896 in the same region. From these data Snyder was led to suggest, for this species, the 
possibility of a pronounced thirty-year cycle superimposed on the more widespread ten-year game 
cycle. 

Further, he says, “It is of interest to mention at the outset that a similar movement (mass emi- 
gration) has not been reported in the case of northern sharp-tailed grouse inhabiting the northern 
parts of the Prairie Provinces, Mackenzie and Alaska regions, either in 1932 or any other year” (p. 15). 

In view of Snyder’s statements it seems important to us to put on record facts that have come 
to our attention concerning a similar emigration of these grouse from the Tanana Valley, Alaska. 
According to two long-time residents, Ivar Skarland and Otto Wm. Geist (oral communications), 
Sharp-tailed Grouse were very abundant in the vicinity of Fairbanks and College, Alaska, during 
the early 1930’s. This concentration was apparently rather widespread throughout the Tanana Val- 
ley, as Mr. Geist saw large numbers of these grouse along the Alaska Railroad between the north side 
of the Alaska Range and Fairbanks. The population built up to a peak in 1934. At this time Dr. 
Skarland says one could not walk the railroad tracks between College and Fairbanks, a distance of 
less than five miles, without flushing hundreds of these birds along the right of way. According to 
Joseph T. Flakne (oral communication to N. W. Hosley) this grouse was particularly concentrated 
in lowland areas like the reindeer pasture where willow brush was abundant; it also was concen- 
trated in the fields of the agricultural experimental station, according to Skarland. 

One day in October, 1934, this great number of grouse suddenly arose en masse and flew off 
in a great cloud to the south toward the mountains. Mr. Flakne was in the reindeer pasture at the 
time. He estimated the flock to be two or three miles long, half a mile wide, and in a solid formation 
several birds deep. (We are indebted to Dean Hosley of the University of Alaska for permitting us to 
use the data from his notations of a conversation with Mr. Flakne in 1951.) No grouse seemed to be 
left in the area, and nothing was ever learned of the fate of the emigrating birds. Except for a few 
local concentrations, the Sharp-tailed Grouse has not been a common bird in interior Alaska since 
then. The essential facts about this emigration are also contained in a written report dated 1938 by 
J. W. Warwick (United States Fish and Wildlife Service Files, Juneau, Alaska), which the junior 
author has seen. 

It is interesting to add that the years from 1934 to 1936 were peak years for populations of other 
tetraonid species and for the Snowshoe Rabbit (Lepus americanus) in the same region (unpublished 
data in the files of the Alaska Cooperative Wildlife Research Unit). We have found no indication in 
the literature of a similar mass emigration of grouse in Alaska in the 1890’s, but it should be kept 
in mind that in this decade there was not much field work in the territory and thus such a movement 
might easily have gone unobserved.—Tom J. Cape and Joun L. Bucktey, Alaska Cooperative Wild- 
life Research Unit, College, Alaska, May 25, 1953. 


The Composition of a Wintering Population of White-crowned Sparrows in South- 
eastern Washington.—In the course of investigations on the migratory and reproductive cycles of 
White-crowned Sparrows of the race Zonotrichia leucophrys gambelii we have procured substantial 
numbers of individuals for experimental purposes. Many of these were from the population which 
winters in the Snake River Canyon of southeastern Washington. This is certainly one of the most 
northern, if not the northernmost, of wintering populatigns of this race. We have also obtained sub- 
stantial numbers of migratory birds in spring and fall from the higher Palouse country in the vicinity 
of Pullman, Washington. To augment our data on sex and age groups, T. D. Burleigh of the Fish and 
Wildlife Service has kindly supplied us with the pertinent information on specimens which he has 
obtained in the Snake River Canyon and in the higher Palouse country of western Idaho. Mr. Bur- 
leigh’s specimens were obtained by shooting. Ours were obtained in part by shooting and in part by 
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use of Japanese mist nets. We can find no basis to indicate a difference in sampling between shooting 
and netting. All of the data were obtained in the period from 1947 to 1953. These investigations have 
been supported in part by funds provided for biological and medical research by the State College 
of Washington Initiative Measure No. 171. 

The data may be summarized as follows: 


Males Females Adults First-year birds 
Winter population from Snake River Canyon 273 47 160 160 
Migrants (Whitman Co., Wash., Latah Co., Idaho) 188 161 37* 250* 


* Does not include spring migrants which are all in adult plumage. 


If one assumes a 1:1 sex ratio for this race, a chi-square test reveals the winter population (about 
8546 6 : 152 2) to deviate very significantly (P < 0.01) from this ratio. In the same manner, how- 
ever, the sex ratio of the migrants cannot be shown (P > 0.05) to be significantly different from the 
ratio of 1:1. If one were to assume the sex ratio of the migratory birds (about 54 ¢ ¢ : 462 2) to be 
approximately the true ratio for the race, the chi-square test again reveals very significantly (P <0.01) 
an excess of males in the winter population. These analyses can lead only to the conclusion that there 
is a marked excess of males in this northern wintering population. 

The data also suggest a greater tendency for adult rather than first-year birds to winter in this 
area since the migratory sample has such a large proportion of first-year birds. This interpretation 
must be considered with caution since there is no way available to estimate the normal age ratio in 
the fall. Consequently the data could be biased because of differences in migratory routes and differ- 
ences in the temporal patterns of migration between adult and first-year birds——L. R. MEwAtpt and 
Downatp S. FARNER, Department of Zoology, State College of Washington, Pullman, June 4, 1953. 


Status of the Lesser Common Loon.—In connection with our studies on the birds of Alaska, 
it has been necessary to give consideration to the races of the Common Loon, Gavia immer. Gavia 
immer elasson, the Lesser Common Loon, has been accorded recognition by the A.O.U. Committee 
on Classification and Nomenclature, and in the manuscript for the Fifth Edition of the Check-List 
of North American Birds the winter range is given as “from southern Alaska south to California, etc.” 

The type specimen used by Bishop (Auk, 38, 1921:364-370) in describing elasson was an adult 
female, from his own collection, taken at Carpenter Lake, Rolette County, North Dakota, on July 13, 
1905. Subspecific characters are: “Smaller than Gavia immer immer.” As supporting evidence, the 
describer gives the measurements (wing, tail, exposed culmen, depth of bill at base, tarsus, and outer 
toe with nail) of 59 specimens, 36 of which he assigns to G. i. immer and 23 to elasson. For both 
groups, the points of collection extend from the Atlantic to the Pacific. 

It must be kept in mind that the only character ascribed to elasson is its somewhat smaller size. 
On this basis it is interesting to analyze the measurements given by Bishop. Thrown together in a 
composite table, they present a series of perfect gradations and there is scarcely a case where measure- 
ments for the largest elasson are not larger than the smallest immer. Measurements of the two Alaskan 
winter-taken specimens in the United States National Museum, which are the basis for including 
this region within the winter range of elasson, are well within the minimum measurements for immer. 
The National Museum also has four Alaskan specimens that are in summer plumage. They are equally 
confusing. A juvenal male from Lake Aleknagik is, if correctly sexed, below the minimum wing and 
bill measurement for immer and should therefore be elasson. A July male from St. Michael falls above 
the minimum for immer in both wing and bill measurements, but within the maximum of elasson. 
A third specimen without date or sex data and no locality other than “Alaska” could be either if 
judged by the bill, but is immer by a wing measurement which approaches maximum size. A fourth 
specimen, a male taken at Tolugak Lake, on June 4, 1948, is above the maximum for elasson in wing 
measurement, but it could be called either if judged by the length of bill. In connection with the wings, 
we should point out that our measurements are of the chord whereas Bishop followed the curve with 
a tape. This latter method would yield somewhat greater length but, in the case of the specimens 
measured by us, would not do anything to simplify the problem. 

The Lesser Common Loon also is alleged to winter on the coast of California so it is interesting 
to note the comment of Grinnell and Miller (Pac. Coast Avif. No. 27, 1944:35): “Small individuals 
occur in California, but until the range in measurements displayed by various breeding populations in 
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North America is more accurately determined, it does not seem practical to employ subspecific names.” 

This subject also has been reviewed by Rand (Canadian Field-Nat., 61, 1947:193-195) using 
“summen-taken specimens, presumably breeding” in the National Museum of Canada and supple- 
mented by measurements taken by the late H. B. Conover of the Chicago Natural History Museum 
and by J. A. Munro of Okanagan Landing, British Columbia. A study of the material available 
convinced him “that there are two factors that vary somewhat independently; that of wing length 
and bill length.” This is clearly shown in his data and strangely enough, two of his smallest birds were 
collected in Greenland. On the basis of size they woud be necessarily classified as elasson. The smallest 
in the series came from Fort Good Hope in the Mackenzie District of northwestern Canada and this 
also would have to be recorded as elasson. If these specimens are so identified we are confronted with 
a patently impossible distributional pattern which is pointed out by Rand. In effect, the breeding 
range of elasson would be Greenland, western Mackenzie, and a belt in the central interior, extending 
from western Ontario and Manitoba south to North Dakota, northern Iowa, and northern Wisconsin. 
The nominate race would have a breeding range including Baffin Island, Quebec, and most of Ontario 
south to New England, northern Ohio and northern Illinois, and also Yukon, Alaska, and British 
Columbia. 

Loons are large birds and variations in size may be conspicuous even if proportionally slight. 
Particularly are these noticeable if, as is sometimes the case, they seem to be a characteristic of speci- 
mens from a single geographic region. When, however, these variations appear in widely separated 
regions, it seems best to recognize them as nothing more than individual. We accordingly recommend 
that Gavia immer elasson be placed in synonomy and that Gavia immer be restored to its monotypic 
status—Ira N. GABRIELSON and Freperick C. Lincotn, Wildlife Management Institute, and Fish 
and Wildlife Service, Washington, D.C., April 20, 1953. 


Range Extensions in Northern California.—The Lower Trinity Area in the interior of 
northern California includes the extreme northern part of Trinity County and the northeastern quarter 
of Humboldt County. The Trinity River flows northward through this district, creating a canyon 
that in several spots widens out into small valleys. The largest of these open valleys is on the Hoopa 
Valley Reservation; small open valleys also occur at Willow Creek in Humboldt County and at 
Salyer in Trinity County. The river is marked by numerous high benches, the remains of old river 
channels, that the early miners referred to as “bars.” The area is cut off from the coast by two moun- 
tain ridges, the higher being about five thousand feet in elevation. The Klamath Mountains are on 
the eastern boundary. 

The writer moved into this district in mid-summer of 1949. Since that date it has been possible 
to be in the field almost every day. Observations have been made on many species, and records kept 
of the rare or unusual occurrences. Specimens have been taken for identification in many cases. The 
following data seem useful for students working on the distribution of the various species. The writer 
wishes to thank Dr. Robert T. Orr of the California Academy of Sciences for his identification of 
subspecies. Thanks are also due to the people along the river who opened their property for observa- 
tions and collections. All locality names are based on the United States Forest Service map of Six 
Rivers National Forest, Lower Trinity District. 

Phalacrocorax penicillatus. Brandt Cormorant. Although this bird has not been recorded from 
the interior of the state, single individuals of this species have been noted on the bar at the mouth of 
the Trinity River. Here, at the junction of the Trinity and Klamath rivers, is a long narrow projection 
of rounded boulders. The spawned-out salmon catch in these boulders as they drift back to the ocean. 
Scavenger fish and crustaceans feed on the dead salmon. This spot is about fifty miles upstream from 
the ocean. The majority of the cormorants observed have been the yellow-pouched Double-crested 
Cormorants. However, mixed in with the more common species one often notes the dark-pouched 
Brandt Cormorant. Only single birds have been noted. The annual dates vary with the yearly runs 
of the salmon. The general period is from late August through October and into November. Specifically 
the species was noted on August 15, 1950. 

Phalacrocorax auritus. Double-crested Cormorant. No subspecific identification has been made 
of this species on the Trinity River. This is the common cormorant of the area, and it is almost always 
found present during the salmon runs. Generally the birds number from four to eight in any one spot, 
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but a few individuals have ventured up the Trinity River as far as Willow Creek in Humboldt County. 
They have been noted perched on water-rounded boulders either in or on the bank of the river or 
else feeding at the base of a shallow riffle. 

Larus occidentalis. Western Gull. Again, as with the two species of cormorants, the salmon runs 
determine the time that this large gull is noted along the river. The general situation is similiar. The 
gulls do not dive for the feeding scavenger fish and crustacea but instead feed on the carrion. They 
normally feed in shallow water or else on the gravel bars. One gull remained until mid-December of 
1951 when it was finally driven away by high water. This bird was a two-year old judging by the 
plumage. All others were immatures in the dark gray plumage. The first high water sweeps the offal 
from the bars and the gulls and cormorants leave the river. 

Numenius americanus. Long-billed Curlew. There is one record for this shorebird. A single indi- 
vidual was noted flying over the river at daybreak on September 3, 1952, at Willow Creek, Humboldt 
County. 

Colaptes auratus borealis. Yellow-shafted Flicker. Each winter many flickers move into the bare 
walnut orchards along the river. Among them individuals are noted with a yellow or yellowish cast 
to the tail and wings. The color range is great. On December 10, 1950, one female was closely observed 
and finally collected. It turned out to be a pure Colaptes auratus borealis. This bird was taken while 
feeding on discarded walnuts at Willow Creek. 

Sayornis saya saya. Say Phoebe. In March, 1950, Say Phoebes were noted along the river from 
Hoopa south to Salyer. A female was collected on March 8, 1950. On March 12, 1951, the birds were 
again noted, as well as March 2, 1952. In 1953 a continuous rain fell during much of March and no 
birds were noted. The evidence indicates an unrecorded migration route for small numbers of this 
species. 

Mimus polyglottos leucopterus. Mockingbird. On May 22, 1952, a female in worn plumage was 
taken from a fence in Campbell’s Field, Hoopa Valley Reservation. The bird was in postbreeding con- 
dition, and the feathers were severely worn. No other birds of this species have been noted. 

Buteo lineatus elegans. Red-shouldered Hawk. A female was collected on May 10, 1953, in non- 
breeding condition and worn plumage. Another was observed flying close overhead on May 30, 1953. 
Both of these records are from the open fields at Willow Creek, Humboldt County. 

Agelaius phoeniceus caurinus. Red-winged Blackbird. Scattered along the Trinity River are a few 
small grassy marshes that in some years are dry. Two of these small marshes are at the Hoopa Valley 
Reservation, and two are at Willow Creek; one is at Salyer. In wet years a small population of Red- 
winged Blackbirds is found in each marsh. In dry years only one at Willow Creek and one at Hoopa 
remains. On May 7, 1950, a pair of the birds was taken with their nest and four eggs at the Salyer 
Marsh. Dr. Orr examined the skins and identified them as caurinus. The nearest known breeding 
colony of this subspecies is at Humboldt Bay. This is about forty miles westward and over two ranges 
of mountains. 

Molothrus ater obscurus. Brown-headed Cowbird. Cowbirds have been noted each spring and 
summer in this area. On April 20, 1952, a pair was taken at Hoopa. The birds have been noted in 
all suitable habitats throughout the area. This is a major extension northward. 

Junco hyemalis hyemalis. Slate-colored Junco. A single unsexed specimen was taken at Willow 
Creek, Humboldt County, on January 10, 1953. Although J. h. cismontanus is a regular winter visi- 
tant, the nominate form has not been noted in the area before. 

Passerella iliaca brevicauda. Fox Sparrow. This bird has been recorded from the South Fork 
Mountain in Trinity County. The writer has noted it as far north as Sugar Pine Mountain in Hum- 
boldt County, during the summer and has collected a breeding male and female on Horse Mountain, 
Humboldt County, on June 12, 1952. This is a northern extension of the range by thirty miles.— 
Rosert R. Tatmance, Willow Creek, California, June 9, 1953. 


The Earliest Mention of Territory.—The concept of territory proves to be as old as the 
science of ornithology, since Aristotle was the first writer to mention it. This was pointed out by 
Lack (Condor, 46, 1944:108), who, however, did not follow the subsequent history of these observa- 
tions. About 350 B.C. Aristotle wrote: “Each pair of eagles needs a large territory and on that account 
allows no other eagle to settle in the neighborhood. They do not hunt in the immediate vicinity of 
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their nest but go far to find their prey” (my translation from the German of Aubert and Wimmer, 
Aristotle, Book 9, chapt. 32, 1868). Thompson (Aristotle’s Historia Animalum, vol. 4, 1910) translates 
the first sentence thus: “A pair of eagles demands an extensive space for its maintenance, and conse- 
quently cannot allow other birds to quarter themselves in close neighborhood.” An examination of the 
Greek shows that Aristotle said neither other birds nor other eagles, but simply others. As immediately 
before this statement he had told of eagles driving off their own grown young, it seems to me that in 
this case Aubert and Wimmer made the better translation. 

Here are the elements of isolation and intolerance and the parcelling out of the land in relation 
to the food supply. Aristotle’s statement can be traced for over two thousand years subsequently. 
Pliny (Bostock and Ripley, The Natural History of Pliny, book 10, chapt. 4, 1855) in the first cen- 
tury A.D. gave an even plainer description of territory: “And indeed, under any circumstances, one 
pair of eagles requires a very considerable space of ground to forage over, in order to find sufficient 
sustenance; for which reason it is that they mark out by boundaries their respective allotments, and 
seek their prey in succession to one another.” 

The two most distinguished naturalists of the middle ages also mentioned isolation and food 
value. Frederick II of Hohenstaufen about 1248 wrote in regard to birds of prey: “A single hawk 
generally hunts alone and not in the territory of other rapacious birds,” (Wood and Fyfe, Frederick IT 
of Hohenstaufen, 1943:29). “After fledglings have learned to fly and to hunt avian prey, the parent 
drives them away not only from the immediate neighborhood of the eyrie but from the entire nesting 
locality. Were the mother and her offspring to hunt in the same territory their avian quarry would 
soon take fright and there would soon be insufficient food to supply the needs of the whole family” 
(p. 56). 

Aristotle’s account of the eagle and territory was repeated by Albertus Magnus (about 1260), 
but attributed to the vulture. In book 8, chapter 102, he stated: “Vultures nest in highest places and 
on highest trees and feed their young till they can fly, then eject them from the nest and do not permit 
them to live in a certain region because of a paucity of food, for one pair of vultures in seeking food 
occupies a large space and therefore other vultures are not permitted near in the breeding season. With 
this bird and almost all eagles hunting is not done near the nest but at a great distance” (my transla- 
tion from the Latin in Stadler, Albertus Magnus, 1915:614). 

It is not clear why Albertus substituted vulture for eagle. I have not seen Michael Scot’s trans- 
lation of Aristotle on which Albertus based his first 19 books. The preliminary passage in which 
Aristotle had related an Egyptian myth is as follows: “In old age the upper beak of the eagle gradually 
grows longer and more crooked, and the bird dies eventually of starvation; there is a folk-lore story 
that the eagle is thus punished because it once was a man and refused entertainment to a stranger” 
(Thompson, op. cit., book 9, chapt. 32, 1910). This tale also referred to the vulture, but the subsequent 
text reverts to eagles. With the ancients vultures and eagles were frequently confused, and generally 
in Scripture, instead of “eagle” we should read “vulture” (Thompson, A Glossary of Greek Birds, 1936). 

Two of the most important naturalists of the Renaissance also paraphrased Aristotle’s statement. 
Gesner (Historia Animalium, liber 3, 1555:7) declared that as soon as the young eagles can fly they 
are driven by the parents into another country, since each eagle must have for itself a wide stretch 
for hunting; they cannot remain beside each other. The same story was told by Aldrovandi (Orni- 
thologiae, 1600, 1:38) and this is how Willughby (Ornithology of Francis Willughby, 1678:57) trans- 
lated it: “When their young now are grown up, and come to that age and strength, that they can 
without the help of their Parents get themselves meat, they drive them far away from their Nests; 
nay, they will not suffer them to abide so much as in the same country.” 

' Finally, Buffon wrote (Histoire Naturelle des Oiseaux, 1, 1770:63): “The eagle is as solitary as 
the lion, inhabiting a desert to which he forbids the entrance and use for hunting to all other birds, 
for it is perhaps more uncommon to see two pairs of eagles in the same part of a mountain than two 
families of lions in the same part of the forest; they keep themselves far enough from each other so 
that the space may provide them with ample sustinence; they only measure the value and extent of 
their kingdom by the product of the chase.” 

It was Aristotle, then, who declared that eagles partition out the land according to their needs for 
food, and this statement was incorporated into the books of Pliny, Frederick II (in regard to birds 
of prey), Albertus Magnus (transferred to vultures), Gesner, Aldrovandi, Willughby and Buffon — 
Marcaret M. Nice, Chicago, Illinois, May 20, 1953. 
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A Record of the Hudsonian Godwit in the Carihoo District of British Columbia.—On 
May 21, 1953, while near 150-mile House in the Cariboo District of British Columbia, my attention 
was called to a strange shorebird near a small pothole. I collected it and found it to be a Hudsonian 
Godwit (Limosa haemastica), the first specimen taken south of the extreme northern part of British 
Columbia (see Munro and Cowan, Spec. Publ. Brit. Col. Prov. Mus. No. 2, 1947:112). 


The godwit was an adult female in which the ovaries showed signs of enlargement; the stomach 
was full of very small aquatic insects and green aquatic grass, and the bird was in good condition.— 
Leo Josin, Williams Lake, British Columbia, May 25, 1953. 


Painted Redstart near San Diego, California——A Painted Redstart (Setophaga picta) 
stayed near our hilltop residence near San Diego, California, for four days in September of 1951. 
Our location is about twelve miles east of downtown San Diego and the elevation is 750 feet. The 
redstart remained on the east side of the hill protected from the sea breezes which strike the west and 
north slopes. The east side also provides fruit trees and some dense foliage, while only eucalyptus 
grows on the other sides. 

The redstart was first seen on September 22 on the ground near a loquat tree, and a few minutes 
later it flew into a large fig tree nearby. It was extremely “tame,” flying to different parts of the tree, 
often perching within six feet of us. 

During the four days, the redstart could almost always be located in or near the fig tree. Whether 
it was feeding on the fruit or the attracted insects, we could not tell. It sometimes perched in the open 
in the adjacent palo verde or large sapote tree. Its behavior was bold, although on the last two days, 
after several visitors had come to observe it, it kept at a greater distance. 


On September 25 it came to the birdbath and bathed vigorously, ducking its head under water 
and plowing along for a few steps. Frightened away by a Brown Towhee, the redstart retired tem- 
porarily about fifteen feet away and perched in the sapote. When the towhee left and two House 
Finches came to the birdbath, the redstart drove them away and finished a lengthy bath. 


As far as I can determine there are only four published records for the Painted Redstart in Cali- 
fornia, and there is no previous record for San Diego County. (See Grinnell and Miller, Pac. Coast 
Avif. No. 27, 1944:420; Rett, Condor, 54, 1952:115.)—-MARGARET M. THORNBURGH, Spring Valley, 
California, May 20, 1953. 


Correction of Data Reported on White-throated Sparrows.—In my paper on gonadal 
and fat responses in White-throated Sparrows (Condor, 55, 1953:187-192), the last two sentences on 
page 189 should have read as follows: About one week later, on March 1, it weighed 35.8 grams, an 
increase of 9.4 grams or 35.6 per cent, and showed a very heavy fat deposition! For this period of 
8 days this bird was adding weight on an average of 1.18 grams per day, a truly remarkable rate.— 
ALBERT Wo trson, Northwestern University, Evanston, Illinois, August 22, 1953. 


The Cowbird in Western Oregon.—On July 11, 1950, a fully fledged immature of the Brown- 
headed Cowbird (Molothrus ater) was collected in Medford, Jackson County, Oregon. This appar- 
ently represents the only record of this bird west of the Cascade Mountains in Oregon since Jewett 
reported the first one from Lane County in 1925 (Condor, 32, 1930:124). Jewett regarded his speci- 
men, which was also immature, as a straggler from the dry Upper Sonoran areas of eastern Oregon. 
At the time the present bird was taken, a female of one of the wood warblers was seen attempting 
to feed her over-sized dependent. The warbler, unfortunately, left the scene before positive identi- 
fication could be made. Even though the cowbird had flown from the nest, this constitutes a breed- 
ing record of the species for the Rogue River Valley. 

It seems that this part of western Oregon could well meet the habitat requirements of the cow- 
bird. If a sufficient number of individuals succeed in crossing the mountain barrier, they will prob- 
ably be able to establish themselves. It is even possible that this has already occurred.—VERNON E. 
THATCHER, Department of Zoology, Oregon State College, Corvallis, Oregon, April 9, 1953. 
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NOTES AND NEWS 





Theodore S. Palmer, Honorary Member of the 
Cooper Ornithological Society, and for 50 vears 
affiliated with the organization. 


The annual meeting of the Cooper Ornithologi- 
cal Society in 1954 has been set for April 22 to 24 
at Tucson, Arizona, by the Board of Directors. 
The meeting is sponsored by the University of 
Arizona, the Tucson Natural History Society, and 
the Tucson Audubon Society. The local committee 
consists of Allan R. Phillips, Chairman, Mr. and 
Mrs. Anders H. Anderson, C. V. Duff, James M. 
Gates, Lyndon L. Hargrave, Thomas R. Howell, 
Joe T. Marshall, Jr., Erle D. Norton, Mary Jane 
Nichols, Ivan Peters, W. J. Sheffler, Lyle K. 
Sowls, Rupert B. Streets, and Mr. anjd Mrs. J. 
T. Wright. 


The annual index to The Condor was prepared 
this year by Anita K. Pearson. The editors grate- 
fully acknowledge this important service to the 
Cooper Society. 


At the meeting of the American Ornithologists’ 
Union in Los Angeles, California, on October 21, 
1953, the Brewster Award was made to Hilde- 
garde Howard for her researches on fossil birds. 
The officers elected for 1954 were: Alden H. Mil- 
ler, President; Ludlow Griscom, First Vice-presi- 
dent ; Ernst Mayr, Second Vice-president ; Harold 
F. Mayfield, Secretary; Charles G. Sibley, Treas- 
urer; Robert W. Storer, Editor; new councilors, 





John T. Emlen, A. W. Schorger, Albert Wolfson. 
New fellows elected were W. Lee Chambers, J. R. 
Pemberton, Francis M. Weston; new elective 
members, Paul H. Baldwin, F. M. Baumgartner, 
Alexander W. Blain, John Davis, Miguel Alvarez 
del Toro, Keith L. Dixon, Henry S. Fitch, Gor- 
don W. Gullion, Thomas R. Howell, Carl B. Ko- 
ford, Robert A. Norris, Kenneth C. Parkes, Ken- 
neth E. Stager. 


The Southwestern Association of Naturalists 
was formed at an organizational meeting at- 
tended by fifty-two persons at the University of 
Oklahoma Biological Station at Lake Texoma on 
May 23, 1953. As stated in the constitution, “The 
object of the Association shall be to promote the 
field study of plants and animals, living and fos- 
sil, in the Southwestern United States and Mex- 
ico, and to aid the scientific activities of its mem- 
bers.” The Association hopes to stimulate the 
study of the region by bringing together persons 
of like interests through publication of annotated 
membership lists, annual meetings, and perhaps 
later through the publication of a journal. 

The officers elected for the first year were: W. 
Frank Blair (Vertebrate Zoology), University of 
Texas, President; George J. Goodman (Plant 
Taxonomy), University of Oklahoma, Vice-Presi- 
dent; Herndon G. Dowling (Herpetology), Uni- 
versity of Arkansas, Secretary-Treasurer. The 
geographic scope of the Association at present in- 
cludes Mexico and the states of Arizona, Arkan- 
sas, Kansas, Louisiana, New Mexico, Oklahoma, 
and Texas. 


COOPER SOCIETY MEETINGS 


NORTHERN DIVISION 


June.—The monthly meeting of the Northern 
Division was held on June 4, 1953, at the Uni- 
versity of California, Berkeley. 

Mr. Paul Covel remarked on birds noted on 
his visit to the Farallon Islands on May 26; those 
observed included Ashy Petrel (found dead), 
Cassin Auklet (eggs found), Black Brant, and 
Cliff Swallow. 

Notice was given that Dr. Frank A. Pitelka has 
taken charge of the Bay Area Nesting Survey in 
place of Dr. Charles G. Sibley. 

The speaker of the evening was Dr. Alden H. 
Miller, who presented an illustrated discussion 
of “The Faunal Relations of the Birds of the 
Sierra del Carmen, Coahuila, México.”—Rosert 
K. SELANDER, Secretary. 
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viridicata placens, 93, 205 
Elaenia, Greenish, 93, 205 
Emberiza cioides, 153 
elegans elegans, 154 
Emerald, White-bellied, 203 
Empidonax affinis, 93 
diffiicilis, 218, 271 
difficilis occidentalis, 93 
euleri, 218 
flaviventris, 205 
fulvifrons fuscipes, 205 
fulvifrons rubicundus, 93 
griseus, 270 
hammondii, 205 
minimus, 205, 218 
traillii, 218, 270 


wrightii, 270 
Eremophila alpestris, 152 
Erolia alpina, 305-312 

minutilla, 201 

ptilocnemis, 300 
Eudocimus albus, 201 
Eumomota superciliosa, 202 

superciliosa bipartita, 203 
Euphagus carolinus, 46 

cyanocephalus, 179, 271 
Euphonia, Blue-hooded, 95 

Lesson, 208 
Eupoda montana, 160 


F 


Falco columbarius, 45 
peregrinus, 277 
sparverius, 20, 201, 269, 270 
subbuteo, 39, 40 
Falcon, Laughing, 91, 201 
Farner, Donald S., and Mewaldt, L. R., the com- 
position of a wintering population of 
white-crowned sparrows in southeastern 
Washington, 313 
Fennell, Chester M., notes on the birds of Daiko- 
kuijima, Hokkaido, Japan, 38 
Finch, Cassin, 195, 270 
Gray-headed, 20 
Ground, 20 
House, 75, 86, 95, 154-155, 272, 318 
Purple, 156, 271 
Rosy, 301 
Fish, William R., a method for the objective study 
of bird song its application to the analysis 
of Bewick wren songs, 250 
Flat-bill, Sulphury, 205 
Flavin, John W., Jr., second record of the ver- 
milion flycatcher in Colorado, 215 
Flicker, 20 
Red-shafted, 91, 239, 269, 270, 271 
Yellow-shafted, 316 
Florida caerulea, 218 
caerulea caerulescens, 200 
Flycatcher, Ash-throated, 101, 205, 271 
Beardless, 93 
Boat-billed, 204 
Brown-crested, 205, 274 
Buff-breasted, 93, 205 
Coues, 93, 205, 217 
Crested, 218, 219 
Dusky-capped, 205 
Gray, 270 
Gray-backed Tody, 205 
Gray Silky, 95 
Hammond, 205 
Kiskadee, 205 
Least, 205, 218 
Nutting, 101 
Olivaceous, 92 
Olive-sided, 217 
Scissor-tailed, 204 
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Traill, 218, 270 
Tufted, 93 
Vermilion, 92, 215, 216 
Vermilion-crowned, 205 
Western, 93, 218, 271 
Wright, 270 
Yellow-bellied, 205 
Frigate Bird, 158 
Fregata magnificens, 218 
Fulica americana, 31, 33, 102-103, 169-186 
americana alai, 184 
americana americana, 201 
armillata, 183 
atra, 177, 178 
leucoptera, 183 
Fulmar, 302 
Fulmarus glacialis, 302 


G 
Gabrielson, Ira N., and Lincoln, Frederick C., 
status of the lesser common loon, 314 
Gadwall, 35-37 
Gallirallus troglodytes, 184 
Gannet, 177 
Galbula melanogenia, 131 
Gallicrex cinerea, 184 
Gallinula chloropus, 183 
Gallinule, Black, 183, 184 
Gavia arctica, 212 
arctica pacifica, 213 
concinna, 211-214 
howardae, 212-214 
immer, 211, 212, 214, 314-315 
immer elasson, 314-315 
immer immer, 314-315 
pacifica, 211, 212, 214 
paleodytes, 211-214 
portisi, 211, 214 
pusilla, 214 
stellata, 211, 212, 214, 300 
Geococcyx californianus, 215-216 
velox melanchima, 91 
Geositta, 20 
Geothylpis trichas, 27 
trichas brachydactyla, 207 
Giles, Leroy W., and Marshall, David B., recent 
observations on birds of Anaho Island, 
Pyramid Lake, Nevada, 105 
Glover, Fred A., record of starling in Humboldt 
County, California, 219; summer food of 
the burrowing owl, 275 
Gnatcatcher, Blue-gray, 94, 206, 272 
White-lored, 206 
Godwit, Bar-tailed, 300 
Hudsonian, 318 
Golden-eye, American, 160 
Goldfinch, 157, 250 
American, 151, 238 
Arkansas, 96, 272 
Lawrence, 272 
Lesser, 205, 206, 209 
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Goose, Bolivian, 20 
Canada, 27, 112 
Grey, 33 
Lesser Canada, 301 
Grackle, Great-tailed, 207 
Grassquit, Blue-black, 96, 209 
Grayson, Andrew Jackson, painting of collared 
micrastur, opposite 3 
Grebe, Antillean, 143 
Great Crested, 183 
Pied-billed, 170, 180 
Red-necked, 179, 220 
Western, 44 
Greenfinch, 153 
Grosbeak, Black-headed, 271, 272 
Blue, 208 
Evening, 46, 271 
Pine, 43, 195 
Rose-breasted, 208 
Ground-chat, 207 
Grouse, Sharp-tailed, 313 
Guara alba, 218 
Guhl, A. M., and Ortman, L. L., visual patterns 
in the recognition of individuals among 
chickens, 287 
Guillemot, 130 
Sooty, 41 
Pigeon, 301 
Guiraca caerulea, 208 
caerulea caerulea, 208 
caerulea eurhyncha, 208 
Gull, Black-tailed, 40, 153 
Bonaparte, 219 
California, 108, 113-115 
Franklin, 33, 219 
Glaucous-winged, 299, 300, 301, 302 
Heermann, 218 
Herring, 156 
Short-billed, 219 
Slaty-backed, 39, 40, 41 
Western, 316 
Gullion, Gordon W., observations on molting of 
the American coot, 102; additional bird 
records from southern Nevada, 160; terri- 
torial behavior of the American coot, 169 
Gullion, Gordon W., and Pulich, Warren M., 
black-and-white warbler, dickcissel, and 
tree sparrow in Nevada, 215 
Gymnogyps, 31 


H 

Hachisuka, Masauji, the dodo and kindred birds, 
a review by Jean Delacour, 223 

Haematopus bachmani, 300, 302 

Haliaeétus leucocephalus, 300 

Hand, R. L., bird notes from western Montana, 
44 

Harrison, Ed, and Roberts, Frances, long-eared 
owl at its nest, a photograph, 43 

Haverschmidt, Fr., notes on the life history of 
Columbigallina talpacoti in Surinam, 21 
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Hawk, Cooper, 90, 239, 271 
Crab, 201 
Duck, 277 
Insect, 201 
Marsh, 156 
Pigeon, 45, 156 
Red-shouldered, 316 
Red-tailed, 90, 161, 269, 271 
Sharp-shinned, 90, 156, 269 
Short-tailed, 90 
Sparrow, 20, 201, 269, 270 
White, 201 
Heleodytes bicolor, 220 
Hemignathus lucidus affinis, 222 
obscurus obscurus, 222 
wilsoni, 222 
Henicorhina leucophrys, 126 
leucophrys capitalis, 206 
leucosticta, 126 
Heron, Cabanis Tiger, 200 
Gréat Blue, 112, 115, 200, 218 
Green, 200, 239 
Little Blue, 200, 218 
Tricolored, 200 
Herpetotheres cachinans, 91, 201 
Hesperiphona vespertina, 271 
Heterocnus mexicanus mexicanus, 200 
Heteroscelus incanus, 300 
Himantopus mexicanus, 202 
Hirundo rustica, 140, 153 
Histrionicus histrionicus, 300 
Hobby, 39, 40 
Hochman, Benjamin, and Johnston, Richard F., 
erythrocyte permeability and bird relation- 
ships, 154 
Honeycreeper, Blue, 207 
Crested, 221-222 
Hummingbird, Allen, 155, 156 
Anna, 155, 271 
Berylline, 91, 203 
Black-chinned, 45, 143, 271 
Blue-throated, 17 
Calliope, 270 
Cinnamomeous, 203 
Dupont, 91 
Guimet, 131 
Ruby-throated, 143, 203 
Rufous, 155-156, 269 
White-eared, 91, 143 
Hyde, A. Sidney, unusual records from western 
Colorado, 216; perceptive powers of a 
duck hawk, 277 
Hydranassa tricolor, 200 
Hydroprogne caspia, 115 
Hylocharis leucotis, 143 
leucotis leucotis, 91 
Hylocichla fuscescens, 99 
guttata, 272 
ustulata, 271, 272 
ustulata swainsonii, 206 
Hylophilus decuratus decuratus, 207 
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Hylophilus, Gray-headed, 207 


I 
Ibis, White, 201, 218 
Wood, 201 
Icterus cucullatus, 272 
galbula, 202, 208 
gularis, 208 
gularis gigas, 208 
gularis gularis, 208 
gularis tamaulipensis, 208 
gularis troglodytes, 208 
pustulatus, 208 
pustulatus alticola, 208 
pustulatus sclateri, 208 
sclateri, 203 
spurius, 208 
wagleri wagleri, 95 
Idiotes, 207 
Iridoprocne albilinea albilinea, 205 
bicolor, 230 


Jabiru mycteria, 201 
Jabiru, 201 
Jacamar, Black-chinned, 131 
Jacana spinosa spinosa, 201 
Jacana, 200, 201 
Jaeger, Parasitic, 299 
Jay, Canada, 43 
Hartlaub, 205 
Magpie, 205 
Mexican, 93 
Pinion, 46 
Scrub, 271 
Steller, 206, 270, 271 
White-tipped Brown, 137 
Jobin, Leo, a record of the Hudsonian godwit in 
the Cariboo district of British Columbia, 
318 
Johnson, Ned K., dipper eaten by brook trout, 
158 
Johnston, David W., wintering palm warbler at 
Berkeley, California, 276 
Johnston, Richard F., and Hochman, Benjamin, 
erythrocyte permeability and bird rela- 
tionships, 154 
Jollie, M., plumages, molt, and racial status of 
red crossbills in northern Idaho, 193 
Junco hyemalis, 187-192 
hyemalis cismontanus, 316 
hyemalis hyemalis, 316 
oreganus, 270, 271, 272, 305 
Junco, Oregon, 270, 271, 272, 305 
Slate-colored, 187-192, 316 


K 


Kessel, Brina, distribution and migration of the 
European starling in North America, 49 
Killdeer, 201 
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Killpack, Merlin L., Lapland longspur and snow 
bunting recorded in Utah, 152 
Kimsey, J. Bruce, northward extension of the 
range of the California road-runner in 
California, 215 
Kingbird, Cassin, 92 
Eastern, 99 
Thick-billed, 92 
Tropical, 204, 219-220 
Western, 204 
Kingfisher, Belted, 203 
Green, 203 
Ringed, 203 
Kinglet, Golden-crowned, 154, 271 
Ruby-crowned, 46, 156, 270, 271, 272 
Kittiwake, 300 
Klais guimeti, 131 
Koa, Lesser, 222 
Greater, 222 
Parrot-billed, 222 
Koford, Carl B., a young California condor, a 
photograph, 150 
Kona, 222 
Krog, John, notes on the birds of Amchitka, 
Alaska, 299 
Kuroda, Nagamichi, a wild hybrid between 
Branta and Anser obtained in Japan, 100 


L 
Lagopus mutus, 299 
Lampornis clemenciae, 17 
Lapwing, 183 
Lark, Horned, 152, 216 
Larus californicus, 113-115 
crassirostris, 40, 153 
franklini, 33 
glaucescens, 299, 302 
heermanni, 218 
occidentalis, 316 
pipixcan, 219 
schistasagus, 39, 41 
Legg, Ken, a palm warbler in autumn at Point 
Lobos Reserve, California, 162; third rec- 
ord of the tropical kindbird in California, 
219 
Lepidocolaptes leucogaster leucogaster, 92 
souleyetii, 202 
souleyetii compressus, 204 
Leptasthenura andicola, 20 
Leucolepis phaeocephalus, 220 
Leuconotopicus stricklandi, 92 
Leucophyox thula, 200 
Leucopternis albicollis, 201 
Leucosticte tephrocotis, 301 
Limnodromus scolopaceus, 45 
Limosa haemastica, 318 
lapponica, 300 
Lincoln, Frederick C., and Gabrielson, Ira N., 
status of the lesser common loon, 314 
Lobipes lobatus, 300 
Locustella fasciolata, 42 
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Longspur, Lapland, 152, 216, 300 

Loon, 302 
Common, 314-315 
Lesser Common, 314-315 
Red-throated, 300 

Lophortyx californica, 271 

Loxia curvirostra, 158-160, 193-197 
curvirostra bendirei, 159, 160, 193-197 
curvirostra benti, 158-159, 193, 196, 197 
curvirostra grinnelli, 158-159 
curvirostra minor, 194 
curvirostra sitkensis, 159, 193-197 
curvirostra stricklandi, 96 
leucoptera, 43 

Loxops coccinea coccinea, 222 
coccinea ochracea, 222 
sagittirostris, 222 

Lunda cirrhata, 41, 301 

Luscinia calliope, 42 
akahige, 154 

Lybius vielloti, 220 


M 


Magpie, Blue, 153 
Mallard, 33-37, 113, 170, 176, 178-180, 300, 311 
Mamo, 222 
Man-o’-war bird, 218 
Mareca americana, 201, 277 
Marshall, David B., and Giles, Leroy W., recent 
observations on birds of Anaho Island, 
Pyramid Lake, Nevada, 105 
Martin, Purple, 225-249 
Meadowlark, 250 
Megamaema asiatica, 220 
haemacephala, 220 
virens, 220 
Megarynchus pitangua deserticola, 205 
pitangua mexicanus, 204 
Melanerpes formicivorus formicivorus, 96 
Melanotis caerulescens effuticius, 94 
Melospiza georgiana, 46, 318 
lincolnii alticola, 209 
melodia, 51, 63, 151, 154-155, 157, 270, 272 
kieneri rubricatum, 96 
Merganser, American, 113 
Common, 151 
Mergus merganser, 151 
merganser americanus, 113 
Mewaldt, L. R., and Farner, Donald S., the com- 
position of a wintering population of 
white-crowned sparrows in southeastern 
Washington, 313 
Michener, Josephine R., molt and variation in 
plumage pattern of mockingbirds at Pasa- 
dena, California, 75 
Micrastur semitorquatus, 47 
Micrastur, Collared, 47 
Miller, A. W., and Anderson, William, hybridiza- 
tion of cinnamon and blue-winged teal in 
northeastern California, 152 


| 
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Miller, Alden H., more trouble for the California 
condor, 47; the incubation periods of the 
Hutton vireo, 221; a review of “Birds of 
Mexico,” by E. R. Blake, 280 

Mimus polyglottos, 75-89 

polyglottos leucopterus, 316 

Miner, 20 

Mitrephanes phaeocercus, 93 

Mniotilta varia, 151, 207, 215 

Mockingbird, 75-89, 316 

Blue, 94 
Molothrus ater, 95, 151 
ater obscurus, 95, 156, 316 
Momotus mexicanus castaneiceps, 203 
mexicanus mexicanus, 91, 97 
momota, 202 
momota lessonii, 204 

Montgomery, Vester, the Leconte sparrow in 
New Mexico, 277 

Moor-hen, 183 

Morejohn, G. Victor, English sparrows nesting 
within nest of red-tailed hawk, 161 

Morococcyx erythropygus erythropygus, 202 

Morus bassanus, 177 

Motacilla alba, 42 

Motmot, Blue-crowned, 204 

Blue-throated, 135 
Russet-crowned, 91, 203 
Turquoise-browed, 203 

Murre, Common, 31 

Murrelet, Ancient, 153 

Musacchia, X. J., a study of the lipids in arctic 
migratory birds, 305 

Muscivora forficata, 204 

Muscisaxicola cinerea, 20 

frontalis, 20 
rufivertex, 20 
Myadestes obscurus occidentalis, 94 
townsendi, 270 
Mycteria americana, 201 
Myiarchus cinerascens, 101, 271 
cinerascens cinerascens, 205 
crinitus, 218, 274 
nuttingi inquietus, 101 
tuberculifer connectens, 205 
tuberculifer querulus, 92 
tyrannulus insularum, 274 
tyrannulus magister, 274 
tyrannulus nelsoni, 205, 274 
tyrannulus tyrannulus, 274 
Myioborus miniatus miniatus, 95, 97 
Myiozetetes similis texensis, 205 


N 


Nelson, Urban C., northern record of nesting of 
red-necked grebe, 220 
Neochloe brevipennis, 156-157 
brevipennis brevipennis, 157 
brevipennis browni, 157 - 
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Nice, Margaret Morse, some experiences in im- 
printing ducklings, 33; the earliest men- 
tion of territory, 316 
Nighthawk, 91 
Booming, 269 
Nightingale-Thrush, Orange-billed, 94 
Notharchus macrorhynchos hyperrhynchus, 204 
Notornis hockstetteri, 184 
Nucifraga columbiana, 270 
Nukupuu, 222 
Numerius americanus, 218, 316 
Nutcracker, Clark, 270 
Nuthatch, Pigmy, 270 
Red-breasted, 270 
White-breasted, 94, 270 
Nyctidromus albicollis, 203 


oO 


Oakeson, Barbara Blanchard, cyclic changes in 
liver and spleen weights in migratory 
white-crowned sparrows, 3 

Oceanodroma leucorhoa leucorhoa, 38-39 

Oporornis tolmiei, 207, 271 

Oreoscoptes montanus, 156 

Oreotrochilus estella, 17-20 

leucopleurus, 19 

Oriole, Baltimore, 208 

Black-throated, 208 
Hooded, 272 
Orchard, 208 
Scarlet-headed, 208 
Wagler, 95 

Ortman, L.L., and Guhl, A. M., visual patterns 
in the recognition of individuals among 
chickens, 287 

Otus asio, 271 

bakkamoena ussuriensis, 153 

Ou, 222 

Ovenbird, 130 

Owl, Barn, 69 

Burrowing, 275 

Fern, 69 

Great Horned, 91 

Horned, 20 

Long-eared, 43 

Pigmy, 91 

Screech, 271 

Scops, 153 

Spectacled, 203 
Oxyura jamaicensis, 174, 201 
Oyster-catcher, Black, 300, 302 


P 


Pachyramphus major australis, 204 

Palila, 222 

Palmer, Theodore S., a photograph of, 

Palmeria dolei, 221-222 

Parakeet, Orange-chinned, 202 
Orange-fronted, 202 
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Parkes, Kenneth C., the incubation patch in 
males of the suborder Tyranni, 218; evi- 
dence for the suppression of the American 
race of the pintail, 275 

Parrot, White-fronted, 202 

Yellow-headed, 202 
Partridge, 184 
Parus atricapillus, 43 
carolinensis, 151 
gambeli, 270 
hudsonicus, 43 
inornatus, 271 
major, 143 
varius varius, 153 
wollweberi wollweberi, 93 
Passer domesticus, 117-120, 161, 226 
Passerculus sandwichensis, 156, 209 
sandwichensis alaudinus, 156 
sandwichensis brooksi, 156 
Passerella iliaca, 26, 154-155, 272 
iliaca brevicauda, 316 
iliaca schistacea, 216 
Passerina amoena, 272 
ciris, 209 
cyanea, 209 

Passerherbulus caudacutus, 216, 277 

Pauraque, 203 

Pearse, Theed, Franklin gull on Pacific coast of 
British Columbia, 219 

Pearson, Oliver P., use of caves by humming- 
birds and other species at high altitudes 
in Peru, 17 

Pedioecetes phasianellus, 313 

Pewee, Tropical, 205 

Western Wood, 93, 270, 271 

Pelecanus erythrorhynchos, 105-116 

occidentalis, 218 
Pelican, Brown, 218 
White, 105-116 

Perisoreus canadensis, 43 

Petrel, Leach, 38-39, 40, 42 

Petrochelidon, 20 

pyrrhonota, 93, 241, 271 
pyrrhonota melanogaster, 93 
Phainopepla nitens, 272 
Phalacrocorax auritus, 44, 111-112, 315 
capillatus, 39 
penicillatus, 315 
olivaceous mexicanus, 200 
pelagicus, 39, 40, 301, 302 
Phalaenoptilus nuttallii, 68-74, 237, 269, 274 
Phalarope, Northern, 300 
Red, 305-312 
Wilson, 158 
Phalaropus fulicarius, 305-312 
Pheucticus ludovicianus, 208 
melanocephalus, 271, 272 

Pheugopedius fasciato-ventris, 220 

Phillips, Allan R., and Dickerman, Robert W., 
first United States record of Myiarchus 
nuttingi, 102 
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Phillips, Allan R., and Pulich, Warren M., a 
possible desert flight line of the American 
redstart, 99 

Philortyx fasciatus, 91 

Phoebe, Black, 176, 218 

Say, 316 
Phoenicurus auroreus auroreus, 154 
Phrygilus gayi, 20 
Piaya cayana mexicana, 91, 97 
cayana stirtoni, 202 
cayana thermophila, 202 
Piculus rubiginosus maximus, 204 
Picus arizonae, 92 
stricklandi, 92 
Pigeon, Band-tailed, 202, 270, 271 
Pinicola enucleator, 43 
Pintail, 33, 35, 201, 275-276 
Pipilo aberti, 96 
erythrophthalmus, 96, 270, 271, 272 
fuscus, 272 
fuscus fuscus, 96 
ocai, 96 

Pipromorpha oleaginea, 131 

Piranga flava hepatica, 95 
leucoptera leucoptera, 208 
ludoviciana, 202, 208, 270, 271, 272 
rubra rubra, 208 

Pitangus sulphuratus guatimalensis, 205 

Pitelka, Frank A., a review of “The Study of 
Instinct,” by N. Tinbergen, 163; a review 
of “Between Pacific Tides,” by E. F. Rick- 
etts and J. Calvin, 164 

Platypsaris aglaiae albiventris, 92 

Plectrophenax nivalis, 301 

nivalis nivalis, 152 
Plover, Black-bellied, 156 
Golden, 305-312 

Mountain, 160 

Pluvialis dominica, 305-312 

Pochard, Common, 183 

Podilymbus podiceps, 170 

Polioptila, 98 

albiloris albiloris, 206 
caerulea, 94, 206, 272 
caerulea deppei, 95 

Poor--will, 68-74, 237, 269, 274 

Porphyrio poliocephalus, 184 

Porzana bicolor, 184 

carolina, 184 

Ptilogonys cinereus cinereus, 95 

Progne subis, 225-249 

Psaltriparus minimus, 271 

minimus iulus, 93 
minimus melanotis, 93 

Pseudonestor xanthophrys, 221-222 

Psilorhinus mexicanus, 137 

Psittirostra bailleui, 221-222 

flaviceps, 222 
kona, 222 
palmeri, 222 
psittacea, 221-222 
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Ptarmigan, Rock, 299 
Pteroglossus torquatus, 202 
torquatus torquatus, 204 
Puffbird, White-necked, 204 
Puffin, Tufted, 41, 301 
Pulich, Warren M., and Gullion, Gordon W., 
black-and-white warbler, dickcissel, and 
tree sparrow in Nevada, 215 
Pulich, Warren M., and Phillips, Allan R., a pos- 
sible desert flight line of the American 
redstart, 99 
Pulsatrix perspicillata saturata, 203 
Pygochelidon cyanoleuca, 134 
Pyrocephalus rubinus, 215 
rubinus flammeus, 216 
rubinus mexicanus, 92 


Q 
Quail, Barred, 91 
Bob-white, 192, 250 
California, 271 


R 
Rail, Clapper, 184 
Gray-breasted, 184 
King, 184 
Rallus elegans, 184 
longirostris, 184 
striatus, 184 
Ramphocelus carbo, 22 
passerinii, 136 
Raven, 43, 93 
White-necked, 26-32 
Razorbill, 130 
Recurvirostra americana, 45, 158, 279 
Redhead, 34-37, 179 
Redpoll, Common, 43-44 
Hoary, 43 
Redstart, American, 99-100, 279 
Daurian, 154 
Painted, 95, 318 
Red-bellied, 95 
Reed-hen, Blue, 184 
Regulus calendula, 46, 270, 271, 272 
calendula cineraceus, 156 
regulus japonensis, 154 
satrapa, 271 
Rett, Egmont Z., additional notes on the birds 
of Santa Rosa Island, 156 
Richards, Lawrence P., and ,Baldwin, Paul H., 
recent records of some Hawaiian honey- 
creepers, 221 
Richmond, Stanley M., the attraction of purple 
martins to an urban location in western 
Oregon, 225 
Richmondena cardinalis, 220 
Ricketts, Edward F., and Calvin, Jack, “Between 
Pacific Tides,” a review by F. A. Pitelka, 
164 
Rissa tridactyla, 300 
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Road-runner, California, 215 
Lesser, 91 
Roberts, Frances, and Harrison, Ed, long-eared 
owl at its nest, a photograph, 43 
Robin, 46, 94, 270, 271 
Gray, 206 
Japanese, 154 
White-throated, 94, 206 
Rubythroat, 42 


S 


Salt, George William, an ecological analysis of 
three California avifaunas, 258 
Saltator atriceps, 208 
Saltator, Black-headed, 208 
Sanderling, 156 
Sandpiper, Least, 201 
Red-backed, 305-312 
Rock, 300 
Spotted, 156, 270 
Sapsucker, Yellow-bellied, 219 
Saxicola torquata stejnegeri, 153 
Sayornis nigricans, 176, 218 
saya saya, 316 
Scardafella inca, 91, 160, 202 
Scaup, Greater, 300 
Seedeater, Collared, 96 
Variable, 135 
Seiurus aurocapillus, 130 
motacilla, 207 
Selander, Robert K., notes on the red crossbills 
of the Uinta and Wasatch Mountains, 
Utah, 158 
Selander, Robert K., and Alvarez del Toro, Mi- 
guel, the breeding distribution of Chor- 
deiles minor in Mexico, 160 
Selasphorus rufus, 155-156, 269 
sasin, 155, 156 
Semnornis ramphastinus, 220 
Setophaga picta, 318 
picta picta, 95 
ruticilla, 99-100, 279 
Shoveller, 33-37 
Sialia currucoides, 270 
mexicana, 230, 271, 272 
sialis, 143 
sialis fulva, 94 
sialis guatemalae, 206 
Sibley, Charles G., Forster terns breeding on San 
Francisco Bay, California, 278 
Sicalis, 20 
Siskin, Black-headed, 96 
Sitta canadensis, 270 
carolinensis, 94, 270 
carolinensis kinneari, 94 
carolinensis umbrosa, 94 
pygmaea, 270 
Skutch, Alexander F., life history of the southern 
house wren, 121 
Skylark, Japanese, 41 
Snipe, Latham, 40 
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Solitaire, Brown-backed, 94 
Townsend, 270 
Somateria mollissima, 33, 301, 302 
Sora, 184 
Sparrow, Chipping, 97, 215, 270-272 
English, 117-120, 161, 226, 230, 231, 241, 248, 
266 
Fox, 26, 154-155, 216, 272, 316 
Gambel, 3-16 
Golden-crowned, 272 
Grasshopper, 209 
Harris, 46, 216 
Leconte, 216, 277 
Lincoln, 209 
Marsh, 277 
Rufous-collared, 209 
Rufous-crowned, 97, 156 
Russet-tailed, 96, 209 
Rusty, 96-97 
Rusty-crowned, 96 
Sage, 277 
Savannah, 156, 209, 277 
Song, 51, 63, 122, 151, 154-155, 157, 270, 272 
Swamp, 46, 318 
Tree, 215, 216, 277 


Vesper, 122 

White-crowned, 3-16, 160, 270, 272, 277, 
313-314 

White-throated, 46, 160, 187-192, 216, 305, 
318 


Speotyto cunicularia, 275 
Spinetail, Streaked, 20 
Spinus lawrencei, 272 
notatus griscomi, 96 
psaltria, 272 
psaltria colombianus, 209 
psaltria psaltria, 96 
tristis, 151, 157, 238 
Spiza americana, 215 
Spizella arborea ochracea, 215 
monticola ochracea, 216 
passerina, 270-272 
passerina mexicana, 97 
Sporophila aurita, 135 
torqueola torqueola, 96 
Starling, 183, 219 
European, 49-67 
Steganopus tricolor, 158 
Stellula calliope, 270 
Stercorarius parasiticus, 299 
Sterna forsteri, 278-279 
paradisaea, 300 
Stilt, Black-necked, 202 
Stonechat, Japanese, 153 
Straw, Richard M., additional notes on Korean 
birds, 153 
Sturnus vulgaris, 49-67, 219 
Sutton, George Miksch, the brown-crested fly- 
catcher in the Florida keys, 274 
Swallow, Blue-and-White, 134 
Cliff, 20, 93, 241, 271 


European Barn, 140 
House, 153 
Mangrove, 205 
Tree, 230-233, 238, 247, 248 
Violet-green, 93, 218, 230, 231, 247, 270 
Swan, Black, 178, 179 
Mute, 178, 179 
Swift, Large White-rumped, 41 
White-throated, 270 
Synthliboramphus antiquus, 153 


- 
Tachycineta thalassina, 93, 218, 230, 270 
Takahe, 184 
Talmadge, Robert R., rufous hummingbird nest- 
ing in California, 155; range extensions in 
northern California, 315 
Tanager, Blue, 135 
Golden-masked, 136 
Hepatic, 95 
Song, 136 
Summer, 208 
Western, 208, 270-272 
White-winged, 208 
Yellow-winged, 208 
Tanagra, 98 
affinis affinis, 208 
musica elegantissima, 95 
musica rileyi, 95 
nigro-cincta, 136 
Tangavius aeneus, 218 
aeneus aeneus, 207 
Tashian, Richard E., the birds of southeastern 
Guatemala, 198 
Tattler, Wandering, 300 
Teal, Blue-winged, 152-153, 179, 201 
Cinnamon, 152-153 
Eurasian, 153 
Green-winged, 201, 300 
Tern, Arctic, 300 
Caspian, 115 
Forster, 278-279 
Thatcher, Vernon E., the cowbird in western 
Oregon, 318 
Thornburg, Florence, another hibernating poor- 
will, 274 
Thornburgh, Margaret M., painted redstart near 
San Diego, California, 318 
Thrasher, Brown, 157, 216 
Sage, 156 
Thraupis abbas, 202, 208 
episcopus, 135 
Thrush, Hermit, 272 
Swainson, 206, 271, 272 
Thryomanes bewickii, 94, 123, 254-257, 272 
bewickii murinus, 94 
bewickii percnus, 94 
Thryothorus felix felix, 94 
ludovicianus, 126 
modestus, 141 
nigricapillus, 126, 141 
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Tilmatura dupontii dupontii, 91 


Tinbergen, N., the study of instinct, a review by 


F. A. Pitelka, 163 
Tit, Great, 143 
Varied, 153 
Titmouse, Bridled, 93 
Plain, 271 
Tityra inquisitor, 131 
semifasciata griseiceps, 92 
semifasciata personata, 204 
Tityra, Inquisitive, 131 
Masked, 92, 204 
Todirostrum cinereum finitimum, 205 
Tolmomyias sulphurescens cinereiceps, 205 
Totanus flavipes, 300 
Towhee, Brown, 96, 272, 318 
Green-tailed, 270 
Spotted, 270-272 
Toxostoma redivivum, 272 
rufum, 157, 216 
Trachylaemus purpuratus, 220 
Tripsurus chrysauchen, 134 
Troglodytes, 126, 144-146 
aédon, 121, 230, 145, 265, 271 
musculus, 121-149 
musculus clarus, 123 
rufociliatus, 126 
trogiodytes, 126, 145 
Trogon collaris puella, 203 
elegans, 202, 205, 206 
elegans ambiguus, 91 
elegans elegans, 203 
violaceus braccatus, 203 
Trogon, Collared, 203 
Coppery-tailed, 91, 203 
Violaceous, 203 
Turdus assimilis, 94 
assimilis assimilis, 94 
assimilis renominatus, 94 
assimilis rubicundus, 206 
grayi, 202, 203, 206 
grayi grayi, 206 
grayi umbrinus, 206 
migratorius, 94, 270, 271 
migratorius permixtus, 94 
migratorius propinquus, 94 
rufopalliatus, 47 
Tyrannus crassirostris crassirostris, 92, 97 
melancholicus chloronatus, 204 
tyrannus, 99 
verticalis, 204 
vociferans, 92 
Tyrant, Black-fronted Ground, 20 
Cinereus Ground, 20 
Tyto alba, 69 


U 
Ula-ai-hawane, 222 
Upucerthia, 20 
Uria aalge, 31, 130 
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V 
Vaurie, Charlies, summer records and observa- 
tions on the island of Tiburén, Sonora, 
Mexico, 217 
Veery, 99 
Vermivora celata, 270, 272 
peregrina, 207 
Vireo bellii, 272 
flavifrons, 206 
gilvus, 95, 270-272 
gilvus connectens, 95 
gilvus eleanorae, 95 
gilvus gilvus, 206 
gilvus swainsoni, 156 
huttoni, 221, 272 
olivaceus, 99 
solitarius, 270-272 
solitarius repetens, 95 
solitarius solitarius, 206 
Vireo, Bell, 221, 272 
Hutton, 221, 272 
Red-eyed, 99 
Solitary, 95, 206, 270-272 
Warbling, 95, 156, 205, 206, 270-272 
White-eyed, 221 
Yellow-throated, 206 
Volatinia jacarina, 96 
jacarina atronitens, 96 
jacarina diluta, 96 
jacarina splendens, 209 
Vulture, Black, 90, 201, 218 
Turkey, 45, 90, 201, 218 


Ww 
Wagtail, Pied, 42 
Warbler, Audubon, 270-272 
Black and White, 151, 205, 207, 215 
Black-poll, 278 
Black-throated Gray, 271, 272 
Black-throated Green, 207 
Chestnut-sided, 217 
Grace, 95 
Gray’s Grasshopper, 42 
Hermit, 270, 272 
Kirtland, 250 
MacGillivray, 207 
Magnolia, 207 
Myrtle, 156, 207 
Orange-crowned, 270, 272, 279 
Palm, 162, 276 
Parula, 216 
Pileolated, 207, 270, 272, 279 
Rufous-capped, 95 
Tennessee, 205, 207 
Tolmie, 271 
Townsend, 272 
Von Schrenck Reed, 42 
Yellow, 207, 271, 272 
Water-Cock, 184 
Water-Hen, 184 
White-breasted, 184 
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Water-thrush, Louisiana, 207 
Waxwing, Bohemian, 45, 46 
Cedar, 46, 143, 206 
Weka, 184 
Whip-poor-will, 91 
Stephens, 281-286 
Willet, 45, 218 
Williams, George G., Wilson phalaropes as com- 
mensals, 158 
Wilsonia pusilla, 270, 272 
pusilla pileolata, 207 
Wolfson, Albert, gonadal and fat response to a 
5:1 radio of light to darkness in the white- 
throated sparrow, 187; correction of data 
reported on white-throated sparrows, 318 
Woodhen, Black, 184 
Woodhewer, Streaked-headed, 204 
White-striped, 92 
Woodpecker, Acorn, 91, 204, 270, 271 
Golden-fronted, 204, 205 
Golden-naped, 134 
Golden-olive, 204 
Hairy, 133, 269, 270 
Ladder-backed, 91 
Lewis, 45 
Lineated, 204 
Pygmy, 153 
Red-crowned, 133 
White-headed, 270 
Wren, Banded Cactus, 134, 137 
Bewick, 94, 123, 254-257, 272 
Black-billed, 220 
Canyon, 94, 271 
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Carolina, 126, 130 

Chinchirigiii, 141 

European, 126, 144, 145 

Happy, 94 

Highland Wood, 126 

House, 121, 230, 248, 265, 271 

Lowland Wood, 126 

North American House, 126, 143, 144-147 

Musician, 220 

Riverside Bay, 126, 141 

Rufous-browed, 126 

Rufous-naped Cactus, 206, 208 

Spotted Cactus, 94 

Southern House, 121-149 

White-browed Wood, 206, 207 
Wren-tit, 271 


¥ 


Yellow-legs, Lesser, 300 
Yellowthroat, Common, 207 


A 
Zenaida asiatica, 202, 218 
Zenaidura macroura, 269, 271 
macroura carolinensis, 202 
Zonotrichia albicollis, 46, 160, 187-192, 216, 305 
capensis septentrionalis, 209 
coronata, 272 
leucophrys, 3-16, 26, 270, 272 
leucophrys gambelii, 3-16, 313, 314 
leucophrys nuttalli, 15 
leucophrys pugetensis, 3, 5 
querula, 46, 216 
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